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(51) mm^ff^me 

C07D 401/D4, 47iyD4, A61K 31/435, 
31/47 



(11) Hl^i2^M#^ 



(43) SB^^ffi B 



1996^8^86(08.08.96) 



(22) BBSItljHQ 

(30) ff5t*i7'-4' 
!t#li ^7/15614 



1996¥2^1 0(01.02.96) 
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1995^2.^7 0(07.02.95) 
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JP 



(DAUCHl PHARMACEUTICAL CO., LTD.)[JP/JPJ 

T 103 W-ffM^P^K 0 *:1«HT @ 14#10^ Tokyo, (JP) 

(72>3g?B# ; isitJt 

(75) «W#/aiHA (3RHI:lo^^T(o;!(^) 
W+t SCTAKEMURA, Makoto)[JP/JP] 
*ft^— (KIMURA, YouichOIJP/JP] 
JI|±^!S(KAWAKAMI, Katsuhm>)(JP/JPJ 
*t-tfit-(KlMURA, Kemchi)[JP/JP] 

t:(OHKl, HitDshi)[JP/JP] 
t&*8S— (MATSUHASHl. Norikazu)[JP/JP] 



)IIFS*^-(KAWATO. Haniko)[JP/JP] 
fl34 mjR«PrXFJIIE^bSB-Til6#13^ 
m-mmW^^f± mM«f5EM«-fe>3'-rt Tokyo, (JP) 
(74) ftSA 

#a± mm ¥, ^Jl-OHAGINO, Taira et al.) 

T 107 mMtP«E#«-T B 12S32f- 

r- ^ tVP28|ig ^mWrnrnm Tokyo. (JP) 

(81) 

CA, CN, n, KR, NO. US. KiWI l^ff (AT. BE, CH, DE, DK. ES. 

FR, GB, GR, m, rr, lu, mc, ml, PT, SE). 



(S4) Title: HETEROCYCUC COMPOUNDS 



V 



(CH2}] 



\ 



(m) 



Ni-(HalogenocyclopropyI)-substituted p 
. clic ccmipounds useful as antibacterial agents, wherein X' represents halo or hydrogen; JP represents halo; 
Represents hydrogen^ hydroxy, tWol. halomethyl. amino, alkyl or alkoxy; regents a group of general 
formula (U) (wherem and R* represent each hydrogen or alkyl; and n represents an intcgc? of 1 or 2); A 
rroresents nitrogen or a group of general formula (HI), (wherein repnawits halo, cyano. amino, alkyl, halomethyl. 
aUcOTy or halomethoxy); and R represents hydrogen, phenyl, acetoxymcthyl. pivatoyloxymethyl. ethoxycarbonyl, 
ctoline dimethylammoc%U SMiulany!. phthalidinyl. 5^dkyl-2-oxo-l. S-dfoxoU-yhietl^l. 3-ketoxy-2^xobu^l 



Ni-(HalogenocycloiTOpyl)-sutwtituted pyridonecarboxylic acid derivatives represented by general formula (D, 
2^ '^J^T??™^! ""**actenal agents, wherein X' represents halo or hydrogen; represents hato; 

.. ..J , L , ^ 

reiireseni 
hafo.cyai 



alkyl. alkoxymedqrl or phenyUilkyl. 
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(5 7) mm 



(I) 



R' (I I) 



(CH2 



(1) 



AttNtfcj455: (III) 



[X' {4H. 'yT^m..7i^m. T;P4-;i/S, ^NDyyy^;u 

;i/77i/*;i/»**-ro ] 



AM rA-/=r 

AT :t-~7.\-')T 

AU :*--;^h7yT 

AZ T-^/U/<>^ i?Y > 

BA jK:s^T • '^^^/^cifc-f 

B B /<A'/< K:^ 

BE '</l':¥=- 

BF -^A^-f- ■ 7r y> 

BG zfAifvr 



E E h = T 



FR 79:^;^ 

GA H:S(> 

GB 'Cdfyx 

G E ^^A-i^T 

GN :¥=T 

GR '^V-^x 

lE TW/W^VK 

I L ^:>.7^ 



I S 



LS i^y h 

LT y hT = 7 

LU /\^i'±yy/\^-r 

LV yhi^^T 

MC *:»-:3 

ML fr**« 

MN ^VifyP 

MR ^~i)9-T 

MW •^!?5'^ 

MX >^f-> = 
NE 
NL 

NO /ut^i— 

NZ =.L-- •:7^9:,K 



PL ^-7>-K 

P T ^iK/w h i^/w 

RO fl^—r-T 

RU n->T»« 

SD x-y^/ 

SE ;^i?i-rv 
SG 

SI ;^nif^ = T 

SK >^Dt/7-4rT 

SN -fe^:*^ 

SZ y^<7i^7yi-' 
TD K 
TG — 

TJ i'-:;:*-^^ry 

TM hA^'j< = ;^4'i. 
TR 

TT hy:^y-K. ^ 

UA '>if'7-(-r 

UG i'jt/y/ 

US T>y*^«a 

UZ 9X'«4rXi'>- 

VN -y-f^ch+A 
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m m m 

+y p ymmmt'^m'B 6 4 - 5 6 6 7 3 ^^^mt^jiTSn^mw- 3-86875-^ 
RSA) ©iD<. ^juiy%'^^ismnm(Dmmm'i^<Dm<Dut^},zh^ju 
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^ ^Ss&^nc^h^tl i LT»S C i L /Co ^ LT C © •> x - 7 yU;t o -> ^ n 

^^^^-^^^v-^m^it^mz:io\,^x^i^^W(D^^'^mm£it^^tLx 
"pfB^i^tLxmtizo^juymmwirsxu^^f-am^^mmm^^^^ti^ 

/Co 

^m^imz. ^Lx^^u^'j y^vfuh°jiym^imz^t^zt=&<^WLtt 
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(I ) 



RMi5^ (I I) 




(H) 



n (i 1 t 2 om^^m-o ) 
A«S*li^^/i{ixt (III) 
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/-x' (n) 

1 ^ 6 o 7 2 35^ 5 07 i/yuS^S-W LTi. t ^ (fc 
T^cL. S^S;&<7;l/+;USoli^{ii^7;u+;ugifei/j:-.TfeJ;<. coii'^ic 

7 ^ »; 5-7/U^7U-2-^+V- 1, 3 ->'^+V-;U-4 -^yU 
^^/US. 3-7-bh4-i/-2-;i-+V7>;l/S. ^^1^ 1 6 07;U+;bS. 

$t>ic*^e^:i. /Nu^y •>^D:/Dh-;i/S^< (ir, 2 S) -2-^^□yv 
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* fz [t 'J yjlytojt S o 

cnb®^^ilS©^JiLT{i^J^{i\ m^^7> + ->;^;^^-^;US. 2, 2, 
> ;U;*- + i/ ;U 4^'^ 1^© 7^ JU^Jlyi-^iytiJlyt^-Jimm. 7^^ Jim. 

>'l'+;l'«lliX{i7 7yu+>'i/^^. y h + ->y^;uS. mngiy h4^->y 

X h5 t Kp t°'5-;I/S^ 2, 2. 2 - h y ^ noi h + i/^ f-;l/S^©i-x 
^I'^v h 'i y ^ Jl -> U yUS. -r V 7" D b° v y ^ ;l/ -> U yUS. HHM 7" ^ ;U x y 
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l^-i>6(D7J\y^jmtfz li^m^^ 2 ^^ b 5 © 7 i/J]^&^^ LT^^^Xh^^^ it: 

7>'U+>'US{i|SI-T'fcM/d:oTl^Tfc.tl-^o ) o 
E^SX^ iLT©7;b+;l.S<hLT{i. iJ^^S^ 1 6 

« 1 *^^> 3 Tctl^o ^^oyv y ^yPSi LT$f * L < it. 7;U:f d y 5^;i/S^/;: 
7;^3 + •>;^gi:LT^l^)^*^ltl7:>^^>6©^>0-r?J:L^25^^ jf*L<{±^ h^'y 



\ 



:p-x^ (n) 



R' *<7^ys. tK^H^, 7RKa*7t(i£^#^^:l^i^t>6 07y^4-;^ST^ x' 
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HH 
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tR' 1 1<^^^ L T I > 6mmm^=^^/or^mvtm^'^m^ l t ^ i i 

*M^B^#b{l. mm&R' tLTilkOhomtU^Zti^^K^fzLfZo 

3 - 7 ^ y y 1° P U 'J-)V) ^Juy-h + - i^-f 

yx>r y h 112 4 4 5 M ( 1 9 8 6 ^) {CiSffe^n 

Tfc«9. 7- [3- (1 -7^ y- 1 -y^;ux5^;l/) fp U v'-^U] +yp> 

7 3 3 H ( 1 9 9 4^) {CiS«^nTL^-S,o 

3-75 /7>'U+;i't°P';-:;'^;i/S^7{i{zW^S + yu>^?^|j^!;ii 

fFffl L. EH^ /c(ilj%lil i LTM-r S t o /Co 

*^D^#t.{i3-7i y7;u+;uh°p'j ^^-/I'S^ 7 {iic^-r-S + y d >SI^ 

^*{col^Tl^i^iF5£^^T■^/Io ^cD^^. +y o>McD5^^fccti^•8^4;^?n^f•" 
^^tt{c«n6iitR#ttOi^i ^+ y p >^a|^*:i /j: S c i ^ft L/ccDT?*. 5o 



8 
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5 




m 



20 ^^i-ST*,€.o 7;^+;^£<^:LT^ii[^t^^^^(i^:feii5|^l^■fnT?fc<i:l^*^^ if 

R^ tR' t^<m^Lr\.^?>mmw.^^^^r'M^mmm^LThJ:^^o 

25 7^ {iii^^i^: 1 ;^)^ 6 o 7 ;uS^Sf-o 

R= 4b'J:a^R» ©if^LOM«?^^:b-ti:(i. R= iJctU^R" ^^'7K^Jl^©ig^. 
R' *:t«R« ©i.^-fn25^;ii<7k^Jl^T. ftfe:^r*<^3||{[ i ^Jn?, 3 07;i/^yu«CD 



15 




(IV) 



2/17/09, EAST Version: 2.3.0.3 



wo 96/23782 



PCT/JP96/00208 



- 1 6 6 8 7 e^<i^mm(D:^mttzit>i^mw-3 - 7247 6^{i^mm(Dyjm 

tflt>t>. R' (V) 

10 V~{CH2)q 



15 -^'^■^tL?>mi&(Dim^m^^mMmmmom^-t:-^6o 

20 QOTJU^;u&ttziiy^^Y>m^^^t6 1 *^ t> 6 © T * -5 o 

25 tTtlia - t Kn + ->yn tVl/S*<fft Ll^o 

2-i?7;U;i-ni5^;USty;:{i2, 2. 2 - h 'j 7yi/;i-ui^;US*<#{i$f S L 




(V) 



1 0 
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tfz. fcJ:t>'R'°ch7!)^-mkLTJ^^i^:2*^i^6©y ^ly^M^MLs 
R' iSJiZfR">(DntL\.^m.^^t>^lt. R' :fci:0'R"'Ol-^-fn^>J5)<7K 

5 mw.i-(Dm^. R ' * (i R CD I ^f'n^^>^^!><7Kf^^i^ T\ mw^^m. i t> 

6 07-'U+>'l^«cDJi^. ttzHR' *<7K3^11T-CR'°*<7KK»^W^'S)^I^|I[ 

$'i(cif^Ll^ffi^^;bHi-(i. R' *Jj:C>'R'"*U^-ftifc7K*ig?o^^. 
R' *^^R'"Ol^•t"n*^*^'7K^ll?-C=. ffe^j!)<y^;US*/dii5^>bK©Ji 
10 ^^ ^/::liR' ;6<7K5^1IT-eR'°A<2 - k Kn + i/if-yl/Soii^-zri'So p 

q{i 1 *^^>3©^|j(^^bL> 1 *f;(i2*<fft H.^o 

+ y o Wb^tl©#^©7<4{C*3lt5R= i<DiiEg^{i. R^' o«t*jilife^ffM 

15 /c^t^tlT'*oTfcJ;l.^c 

&R' (D^Amtf£^^R' -HT'^^n^it^m^^ALwrnmom^^ott 

20 {*Stt#:©#S-r6R^ O^^icfi, ny-Si^'fb^l^tiSft^-tf €)R- -H 
25 COct-Q/it^^Si LT{i^?iJx.{i; IgHi^y h^->:^;P*"^;l/S. 2, 2, 2 

1 1 
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^ L > -Ir' > X /U - h yUx > ;^ ^ yPS^CD T U - Z ;P ^ 

fisg^ii. i^^^. mtimmik. s^^tT^mwu^L. u^m^om^ 

1 2 
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xjiyh>wtm. vu-ogjjg. ^v7u®!±g. %mim(Dmmwm. 

t/r^^yl/.-K+vvUSol^.i: LTti. M^tf'j ^^i^ik. -^7 fj^)^ 

7.- (t Ko4--/;i/y5=-;u) 7 x J ^ ^ ymm-r:mmm. *a^!ii©{5rnT^> 

■r;k =J 'J >xx-r;K ^ y f-;b7 i y x^;i/iXx;k 5 --f >^x;UiX-r 
>'l'fcJ:0'7:$"; v^x/Ujlxx;^ 5 -7/l/+>'U- 2 -^f+V- 1 , S- v'jj-^V 
-;U-4-'f;l'^^;l/xxx;U-?:LT3 -7-b h^>'- 2 -jT^ V7'5^;I/XX7^ 
^P^© ;t + y 7 ;Px x C i ^^'T i o 

t Ll^-M^^«ftl(ff»J;t{dr^ (V I ) 



25 




1 3 
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Ri}<^^^ 1 6 07 Jl^jum. j^^fe^li 2 7 07;bo + '>y 5^;us^/: 
(i^^l^ 1 6 ©7;u+ u >S i 7 X j^j: -5 7 ^ /u+^i/STTt; > 



1 4 
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CI V) (Dit^mizjrii^rR^<^ (VII) i^m^ti^mii'^^m-Bizii. 

2 0 0 tO^&SlBBSTlliteT^. iif * L < {i 2 5 °C;:)^ 
^^^j2^Pb1MT^^1--So 

(^M^W^^i^tj:^i-^^j^y'h^iyfjjUrr:^jiTiy-3- [ (is) -y^ 



1 5 



2/17/09, EAST Version: 2.3.0.3 



wo 96/23782 



PCT/JP96/00208 




-tfAt>t>. (S) - (-) -7x^;baif-yUT$ >^j:-^y-;U^^jK<J:LT 
77^5^ ;U) -N- [(IS) - "7 x^;UJif-yl/] -3-7^^-1. 2-zru 

iSJS$-t±TN- (2-'>Tyi^/l/) -N- [ (1 S) - 7 x^;bi5^yl/] - 

1 6 
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JiS^-a-T 1 - ->Ty - 3 - [ (1 S) -■7x^;UJif-;H - 3 -T1f fi/^D [ 
3. 1. 0] ^^-^yttio c®^b^^^«3^iic7x-;^if-;^S. ^LTi 

S:^^{Cct<9^*iRJt>$-li-T3- [ (IS) -7x-;'l/if^;U] -3-7¥t' 
•>^>o [3. 1. 0] ^^-^y- 1 -i3Ji7r:>mtt^o z-coit^f^^^m^'^ 

y-;KD#^TT-^;U^'^;xSfE^a4'9<J:. -WzUm^ntzS - [ (1 S) 
-3 -Tif t'v^n [3. 1. 0] 1 

-;l/7$ y- 3 -T-tft'i/^'D [3. 1. 0] ^4^-t^>i3^j:5o 

[3. 2. 0] ^•/i5'>{i^J;t(i\ OTO:^rft-eii6C<i:7:)^'T§§o 
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25 -t^^t)-^. 1 a7'x>^;U4^'>^if^;l/jiiXx;U^-gai;5Jii;^ 

z.-)\^3u=S-)\/] 7 lytWJts-^^k^ 3- [ (S) -7i^;PJi5^;H - 3 -T1f' 
1 8 
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ifi/^JP [3. 2. 0] ^■:^iS^>- i -ijjUTiiy^zr.^jlJLXy'Jlft^o 

T3 -^>-^;U;t+->7^;U:}^-;l/- 3 -7-tf f->^;'D [3. 2. 0]^yiJ'>- 

^^'rJl^m7i(.ii^mL3 -^y'Jjl^t^'yijJl^^^-Jl- 3 -71f h'i/^D [3. 
10 2. 0] 'VT'rJ'y- 1 -7!7;U;f:>Ki-rSo CO'fk^tl^H^y^y-VUCD^S 

3 -A:>-:;;i.;i-4^i/;^j;t.;}i-^;u- 3 -7^f" t"->^ D [3. 2. 0] 'xy^J'y 

i^tul^^.-jl-S-T-^Hiyi^a [3. 2. 0] 's-/iS'><!:/j:Sc 
7 ^ y P7;U+;l'S;5<g^L/;tS^u^^?^^5l^g«lSoa|[A{cg^S. 

20 ^ (S;D55:4^t;'c{i:55:c^, Meti^^yuS^. E t (i^^^uS^. PhJi^x^ 

>'l'S^. Zl,i^>'JjVt^i/tiJ\^^:—j\/&^^ Bo citt e r t -y h^i^tiJl 

t^-jl.m^^m. TFA{iMJ7;l/:tPB^|jf^. T s (ip - h;l-Ji>x;l/;fx^;l/S 

25 
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1. (3R) - 3- (1 -T$ y i/^'uyn fyu) fa U >©Si!j* 
^>-COOEi ^^^^ EtQoc 



EtOOC EtOOC 



2 2 2 

KOOC 



^|effl#?FSl6 2 110 l^{C!e«0 (3R) -JLi-jU 1 - [ (R) - 1 -7 
(3R) -i5^;u 1 -^>>'/U:t^>':<7yl/;H^;Uh*n y i^y- 3 -T-i?:^-. 

tti>o 

I -^y-yjU:r^'>tJ\y7ii-jl- 3 - (R) - fn i; i^-;i>^D:>-- ^ 

7!7;U;JC^;U-3- (R) - fn 'J •:;j^/Uvni:h- h if-S, 

2>:l<^-ec©^l:^%^xy i/x>t-Hf-j^ (Eschenmoser' s salt) iSfC^-ti: 
Tx^;U 2- (1 -^>-:;;l/;f+i/;^;I/;f:^;i.- 3 - (r) - t* d 'j 

SW5$1±. x^^-yi/ 1- (ii-^>pjU:i-^'>tiJiy^:-ji-3- (r) -b'p'j 



2 0 
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—^I'^m^tLfz (3 R) - 1 -Kyi^jUyi-^iytiJVTf.sLji- 3 _ ( 1 - t e r 

'^ii>ntL (3 R) - 1 -^y9)\y:^^yij)\^^.z:.)l- 3 - (1 - t e r t -7' 
J^-oXZ^m^tht (3R) - 3- (1 - t e r t -ZT b^iy^j\yt:-J\^7 i 

tfz. (3R) -if^yu [1- (R) -7x^;Ui^yl'] h'nU-:^>-3- 
h£Dft:b<9lc (3S) [i_ (s) - 7 fn 

';i>>-3-7-trx-h^ffl(,^n(S' CSS) -3- (1 -T^y i/i^DyptVP 

tfz. (3R) -1 — Ov'/Urt^^^T^?;!/^:^;!/- ( \ -jl l^^ytiJl^t^-JU 

2. (3R) -3 - (l-7^yi/^oyDt:;l/) fn 'j -^^OglJSIji 




2 1 
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T-ir hT-t?^- 1 , 2 - i^yv^:!^^ y tKJt^-itJ^i'Ji' 1- 

5 T'D/N'yyD/NVT- hif -So 

1 - J. h + yp^vl/Tn'-^U- /S - ^ DD - ;S-y f-;l/->^ Dyp^^°>^u/VT- 
hc!:L/c^. ^»ci:S^S$-^i-T (E) 3- ( 1 - i h + 

10 2, e-yl/^i^y^O^SJ^O^^tSi^^b^i^CDflfe. i. 8 - i^Tif f p [5 
. 4. 0] ^y'f't-l -x.>^l, 5 -v^T1f t'v^P [4. 3. 0] J-h- 

#t>tl/i (E) 3- ( 1 -X h^i/:^;u;}^-^7Ui/^D7'D t°;U) - 

2 -^ry 7- h^N-7'p*X^^->>>r i KiS^&^-li-. (E) -xf-;U 4 
15 -yp€--3- (1 -i h + i>7(7;l/;K— ^l/^'i? P^P h°;U) -2-7'xyy-f> 
iL/c^^ (S) -7x-;UJi5^;l/T i >tR^£;$-ti^T4 - (l-xh + ->y7yl/ 
;f:^;U->^ nyp tVU) -1- [ (S) - 1 -7 jix;UJL5^yl/] - 3 - fp 'J > 

iyfjjUt^-jli/^v-fuiiJly) -1- [ (S) - 1 -7xxyUaL^;H - 2 - t* 

20 n'J K>i^^o CO^b^i^Ji 1 {iiC (S) - 7 xx;^i^;^^;i,^•#;^^^ /ci6 

y ^ A ^ p ^ h ^ 7 >f - {::TllJteT- § ^ o 

CCDJ:-5{iLT5)-ilL/c (4R) - 4- (1 -x h + -:/;^;U:}^x;U->^ PTp 
e^U) - 1 - [ (S) - 1 -7xx;Uji^;U] -2-t°P'; K>^P-V> (La 
25 wesson) l^^iS^S$-ti- (4 S) - 4 - (1 -x h + ->;^yL/;Ji\:i;b-> ^ n7°P t° 
- 1 - [ (S) - 1 -7xx;Uif-;l.] - 2 - fcfP 'J ^' > il-^o 1 

n^tlfz (4S) - 4- (1 -xl>^->;^;l/;|^-^;Ui/^pyph:;l') -1- : 

(S) - 1 -7xx;i/x^7i/] -2-ep';-:;^>f-?}->^7T^-x-y^;i/iRjiL:; 

2 2 
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^i±fzmz:^uj],^mOi^J\^tKJtsi-tHi (3R) - I -K>i^j],yf^->tiJV 

li>Xr\t^^zm-<fzKmtWim\^LX. (3R) -3- i\-TlJ'y^u^u 

(3R) -3 - (1 -7;U+;U7^ y i/^pyoyo tVU) \io ^} i/ yt^fz[t 
(3R) - 1 - [1 - (N- t e r X -VV^'yii Jl'Tf.^iV-li- (2-t Ko 

3. (3R) -3 - (1 -ffg|7 ^ y '>^oyot:;U) tf p U 



^— /^NHBoc Z H 



Boc 



(3R) - 3- (1 ^;i/7 S y i/:?pyph';l/) fp U i?>^^iS{c{i. 
^f-' (3 R) - 1 -'^>-:^yl/7|-^-/^;i/;f:^;i,- 3 - (1 - t e r t f^ + -> 
;^;l/;t^^;l/T i y i/iJ'nyD tVU) fp'J>^>^N, N- •:^y f-yL';fx;l/A7 $ K 

^XBtPit/'f-jV^i.XmitmtKm-^'it^ (3R) - l -A:>i?;U;f+.>;^7;U 

3 - [1 - (N- t e r t h + i/;<7 7U5ji'^;U-N-y 7 5 y 
'>^P7'PtVH t°PUi?>i-r5o 
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3^iUi'Ji^(DjXt>^l'B^it^^Jl^Rjt.-^nii (3R) - 1 — '^yi?j\,t 
[1- (N- t e r t h^->;57;l/;K-yU-N-i^;U 

'^^nfzit^m'^mn(Dyj-^i:miikykmmi]D-rtiifzjt)m^^ntz (3r) - 

(3 R) - 1 - [1 - (N- t e r t -7' h + ->7^;l/;fr^;U-N- (2 - t K 
p + vi^;l/) 7iy) iyi^u-fu\ijl] t°D 'j tf-\ (3R 
) - i -K>iyjV:i-^iytjjl7ii:z.jl- 3 - ( 1 - t e r t h + ->;^;L/;it"-;U 

Vv'yU^+v/T-b^^I/^o^^ KiSje^-ti-T (3R) - 3- [1- (^>>?;U 
^4^>7-fe^;l/) 7^ y i/^^^nT'Dfyu] - 1 i/^;u^"^;ut°D 

15 (3R) - 1 -Oi^;l/;t+>';^;P;}?^;U- 3 - [1- (N- 2 -O-Jjlt^ 
'>^f-Jl-N- t e r t -T'h^v'T^yU.I^'^yU) r i J i/^u^v tVl/] t°P 'J 

(3 R) - 1 - [1 - (N - t e r t h + i^^/l/^K-vU-N- (2 - t Kn 

20 +->xf-;u) Tij) ■>^p:fph°;b] t°P y -y^^if^c i^&^-e^-So 

^-0JI^^^tt^$*^^/j:§ 3 - (i-t e r t-zrh^iyt)j\^7r:s.ji7iy'> 

4. 3 - (1 - t e r t h + -/;^;U;J{j^;>U7 ^ J •>i'py^;l/) t:D U v 
25 >©^S 



2 4 
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O 

;ooEt 



.NO2 

.COOEl 



ElOOC COOH EtOOC NHBoc HOOC NHBoc BocHN ll^C( 

OH ( 
BocHt^^^^COOEt BocHN^^5:s^OOEt 



NHBoc 



^^J^ 1, 1 -•>^ny:J'>i;';^;u,-K^->7- jx^t e r t -y^fy 

■^ui-- h©^^'^.->'t/i.jgiSJC$-ti-TJi5^;l/ 1 - t e r t + 
^<Dit^m^7kmitt^^mi- h ^J^l^r-i&TtL-Z^^JV i - t e r t - y h 



2 5 
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{il. 8 -v'TIf f-z^^D [5. 4. 0] 'i7>f'-tr- 7 -i>. 1. 
iiiyi^v [4. 3. 0] y^-5-i>l?©W«^Sc!:SJce^-ti:Ta^^;U 1- 
t e r t -yh^'y-fJJl^^^-Jlyy = J i/ ^ xj^ ^ yfu^j 7 - Vt-^^o 
c o>f t^i^ (i^>f k ^ :t - 6 1 ^ (iM^ b 5^ jT- yi/^ffl V ^ T T ;u zi - b ^ N -7 

^0>fb^^^^S#ST{C^ hPp<^><!:SJt£;$-tf:TJc:f-/U 3- (1-te 
r t -7" h + v';^7;^7^^— ;l/7 ^ y i/^'nT'^yU) - 4 hny^J'y 7- h il" 
5o COSJt.ic:^ffl-ei6i£S<i:LT{ll, 1, 3, 3 -x h ^ y ^yU^'T^ v 
1, 8 -v'T-^f h'v/^n {5. 4. 0] - 7 - >lf CD^t^Jt^S^^J 

h ;U /^OD;^;UA, '^^ ^ D P y ^ >^0^^|^{t^i^* 

li^n/-cJ^5^>'l' 3- (1-t e r \. V^'yti )\y^^-/]/T i/ ^ wT^f- 
jl) - 4-sL\.azr^ /7-h ^iiffffl I ^ ihni>:^miz^ ^ Sftfe7K5g»f n(i' 
- h^^7^)^7^: yS{Cig^$n/c^tc-^{cr^SL/:4 -| (1 - t e r t h 
^■>y^;;i/^-:z;U7 ^ y •/r^DT'f-yU) -2-h°DU K>*<lit>nSo 

^^LTl,^4'l.M-7^ y-3- (1-t e r t Y^'^iJ )l^^-)\^T ~ J 

fflOT. *.Sl^{i^ii^Mffl-lJ:f={c:!jai4f-SI«!:{cJ:<i5 4- (l-tert-^ 
h^>':^yl/:f:ji;U7^ y •>^D7'^;U) -2-h°DU V y{zU^-t^Z tt^-Q^ 

So 

4 - ( l - t e r t -yh + i^^^?;!/^— /U7 ^ y p^f-;!/) - 2 
2 6 
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lirT 1 -^>i^Jl- 4 - ( 1 - t e r t -Zf \^^i/tiJU^:—jVT i J 'y^u^^ 

- 2 - en ij Yyt-f^o 
^ ^^mn^m $ n :^^■e^T ^ c i *<-e ^ s o 

4 - { \ -Tl J 'y^^-7'=f-)l) - 1 -A^>-:^;b- 2 - t°n 'J K> • h U 

10 i*<-e§^o 

4 - il-TlJ ->^ny^;l/) - l 2 - t°o U K> • h 'J 7yU 

^oM^(i h U7;U>i-DS^®?^;^eu v >l?©K|^i^J<7)#4T:cD- (R) 
-N-p- h7UJi>x;i/;f>^;l/7'p U ^^^^P^'T KiS^C^ii-l -^>>^;I/- 
4- [1- [N* -p- h;l/Ji>x;l/;^^;l/-2- (R) - t'P U 

>"J;^7y;l/7?7^A^PTh/5-7>f-*Sl^ (ii^iifS^*: ^ p v 
h ^ -5 -7 ^ - {C ct o TllJIi-^ S Z (h *<T' ^ -5 o 

20 ^l'- 4 - ( 1 -T ^ y -y'^wf^jV) - 2 - t°P U Kyi^-So ^^©Tt^Stt 
W^AMit^) ^"^7 ATyi/^-'i7A<bSj&$-ttTi -O-;*;!/- 3 - (i -7 ^ y 
v/^^p-Tf^yU) lfp'Ji^>iL. i^- t e r t -r^>'U>^:^;U^':^— hiRfG^ 
■yrTl 3 - (1 - t e r t --^ V^=yij )\y^^-}\^T I J 

Jl^) b°p 'J v^^i^So 

25 ^oit'^!^^M-^o:^-mzx^mfA7Km-mi]attii^. Tt^stts - c i - 1 e 

r t -y' h^->-^Jl^^^^Jl'T i J ->:^py^;U) h°p U >'>i^<i:'g)o 
3 - (1 - t e r t --:f h^'yt5)\^ifs—f\/T X J i/^ azfut'Jl) T-if^'Jy 

5. 3 - (1 - t e r t --f Y^'yii )\'-^.^)VT x J 'y^uzfu t°;I/) 7-t?'^ 

2 7 
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1— ^>xt KU;u-3-t Yu^i/7'^''}-i?>^m.m^n^m^^xi>- vjv 

LTi^;b tK* (1 -'^>i^;U:t^-/7!7;U:f:-;u-3-T-t?^v'^;i/) vd 
^ffll^T h 'J>>f5^yUx;l/;^^yj^^A3-i? KiSfllJ$i±. 1- (l- 

2 8 
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T(c>^7 x-;U'J >KT>? KiSftL. \ -Ky=j)Vir^vti)V7ii-)V- ■i - ( 
1 - t e r t --rV^^^ijJV^^-JVT I J v^nyotVU) -I^ > il" So 

C©^k^!K3<^ii^O:^^{Cj:i9^fcfe7K3g^iDt-tL{^ 3 - ( l - t e r t - ^ h + 

(I V) ^fz\f^ (V) •^^^nsggis^wt-s+y oWL^igjiji. ( 

1 I) ©S^S^Wf S + y a Wt^1^g^mS©i|SI:^{lLTlToTm'SCcl:J5< 

^^Stt^j: X - 2 - 7 o •> ^ p o e;l/T i >^^{*:^{iJ|£|. i ^ 
5. #-o^tt^$:;6^'i^j:S5C (VIII) ®{k^^l^o^fijc{i^J;i{i\ #F?^¥2- 

2 3 1 4 7 5^fSicCD:^;S{cJ;oT^«B-t'SCcl:;6^-r^ao 
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x»: (VI I n T?^t)$n5it^#i(c^tn56, 7, B-\^vyjitv-i 

-[(IR. 2 S) - 2-yMuiyi7nzruh'jl] - I, 4-i^tKD-5- 

•3^^^!^ 2, 3, 4, 5, Q -^>^yj]/taK:yV^ J^7-t^- h^N, N 
momm^M(D^iETl^ (IR. 2S) -2-7;U;i-o>'^oyutVl.T5>. 
3 0 
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p- hJUx.>XJU^^>m^=^KJt^^i^. J^i'Jl 5, 6. 7. S-7-b^yjl7t 
n-l-[(lR, 2 S) - 2 -7yU;tDi/^u-/D t:;H - 1 , 4--^hKn 

- 4 -:t^v^y u y- 3 -ijji^t'^-y^-vti-^o 

5 i^jUt^iy-G, 7. 8-h';7;l<';fD-l- [ (IR, 2S) 

10 -®^t^#^S?tt^#-t?Mt-tl{f. 6, 7, 8 - h U 7;U;i-n - 1 - [ ( 1 

R, 2 S) -2-7/P;j-ov>i?pyphVU] -1. 4 - h Kd - 5 - t Fn^ 
•>-4 -Ji-^v4^y ij >- 3 -i3JUrf^=^'>5- htUho 
5: (VI I I) ©^k^^Otl^-^R' :6<7$ yST'*<9. tJ^oX' 25<<£jjS7;U+ 

yi/ST'^S'fk^igjfl 3 fi:{cfi«i7;u+yi'*wrs 2 . 4 . 5 - h y 7;i';r n^m 
15 #i?^iiS®::^jSlwj;oT- ^P^(:LT^f bti5 3te{::'(£igJ7yu+;uS^#^-S 
2. 4. 5-M;7;U;i-n-6--hD$,ft#^^ai^ilMiLT±fe®:;^Siw 




3-^f^;l/-2, 4, 5 - h ';7;U;tD^m#^(i#M 6 1 - 2 0 5 2 4 0 
3 1 



2/17/09, EAST Version: 2.3.0.3 



wo 96/23782 PCT/JP96/00208 




^DD;f,;UA, f-;U;f,;I/A7 5 Ks 5^;U7-lr h 7 i h\ N-p/^/Pfa 
>; K>> h^t Kp75>. 0-fcf>, 7Kt/;:{icnt>iD?i^i^^ 
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siLv^jg(iii^ 0 °c*^^, 1 5 0 ViD^mmmr-mmr'^. » t l < (i 2 5 vt- 

1 0 0 °C©fGilT'afe'2)o 
5 3, 5, Q- hVyji^Ttuy^jvmt-t^o 

10 

^htifz. 4-ii)\y^^^v/ =^-)V-^, 5, 6 - h U 7;l/7i-p7iJ';l/K^>>V 

^ D ^m#gf ^^i S C i ;6<T' ^ S o 

15 h»;7'^;U7^>. N, N - i^Y VT^P h°;VJi^;UT ^ h U T;b+yUT i 

^;u^;l/;l->U b*';':^>. N. N- v^y ^;U7 ^ y h' V >5Sf0fiSfn*5l^(i 

1 0 0 t*^^> 2 0 0 "CO^aitlEffi-tFllJfeT^. * L < (i l O 
20 0 °C*^ t> ] 5 0 °C©|EH-e*So SmPalti 1 I^Fb1;5>m;, 9 6 I^FalTil^/^^. ii^ 

\i. 5 ^fii^^^4 8 ^ra^-e^is-r-So 

*^jiji{C:tel>T3, 4, 5, 6 -X h5'7;l/;i-P7;J';U®5>'xX7^yb®Rt) 
*9{C3. 4. 5. ^-y-V3y)\ytuy 9u-Y') )\^^^^WMtL-zm^'Xh 

25 LXhii<. 7;u+yu-7P>K>?ix-x>'i/^7yu+>'i/^oy^ h 

Ji^^i07;l/+;l/S^W1-'2) 3 -7;u+;i/- 2, 4, 5 - h U 7;i/;j-p - 6 h 
p$m#SroMjt{cWffl-e*6o 

mt Lxmmm. ^^u<D'mmt Lx^mt^ c tt^x^^o 

3 3 
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0 mg^^ih 1 gs if t L < (i 100 mg ;^)^^> 300 mg ©igfflT*>'5,o 

-mmzmmwm l kg ^tz^ l ms 200 mg . if* L< (i 5 mg 
ICQ mg (D|Effl-eS)'5o 

0. ^Ltii^ommmz^-oxmt^i&z-^timm^i^mL. tol. ^/cti^M 

::i-y5^7XM. Alliil. i/ h o/<^ iJ'-Jg, i/VvM. m^nm. i>xo 

-Ir^^TSs ^ >7 >-<f T^;?^h 

/<^^-l, ti>}zay<i^ ^-m. hy=i—?^yi'y7m^M^t^Zti)<X 

t.fzzia^<Dmmmz^',x^\t^is.z-^itii>mmtLx\t^ %m^. -yro. 
0. nn. ^m^. u (gi5) ij^, Dd:9i[. ^T«^> 

5^^^ ^ov V u m^-A. mm. mm-A. ^ 

mm. nmmm. ^wa. mmmm^. mmw^. m^. mm^. 

^■^^Ms ^^x-jUvM. ^^y^Jixm. ^VUxx^M^ x^tua yijxm. 

3 4 
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■7-(:2^vx-?mm&^. m-^'iiiKmm&s -i^-yu^t^^ji. ^^xv^^je^ 

15 t /c^^^S^N-o^fgicTO LT >o 

20 mmmm^'i^^m\z.m\::xm^Lxm^L. m\\tt^ztf)^x^^. 

}^wm\tLx\mm. mmm.. ^imm^mf^ctt^'X^^fi^i^imtL 

^mMt^^^mmz^^t^i5'iktLx\,m-mh^\^\mm^^zm^Lx^ 
u^\z^^i-^:f5'{k. tfzmmtLfz'^. mmhK^myK tm^izmtuLx 

25 mn&^izm^t6:^m. &mizX'oXi§i^t6:^m^^M^^i-6ztt<x^6o 

^mMit^m^^mmzm^-t^tzibcDmMt LT{i. ^KD^mizm^xmnm 
^^i^nx\,^6miiz^^xm^mL mmu ^mmu vn-vm mmm. 

mimm'^d^iZTEto 

3 5 
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S^^J^J 1 . 












100. 0 mg 








23. 0 mg 






L M C 7] JUy^ 


22. 5 mg 


5 




t Kci + '>->' ^-'Hr^Un — . 


X 3. 0 mg 








1. 5 mg 






Eft 


150. 0 mg 




^MM 2 . 










5ISfe^«J 2 o-ft-^^Kj 


1 - 10 g 








0. 5 - 2 g 






/ >° -7 ^ + ^ -'U 


0. 1 g 








88. 9 - 98. 4 g 






ft 


100 g 




UMM 3 . 


VaMJTTf^L en rn nArl'J/ • 




15 






1 - 10 g 








yo. 0 oy. u g 








0.5 g 






ft- 


100 g 



20 mm^mmt^tztdomSimm 

fZo 

25 #%MA-1 

N- U -i^T J ^^Jl) -N- [(IS) -7x^yl/JLf-;l/3 - 3-Ti J - 
1. 2 -yp^^°>-:^:t-;'U 

(S) - (-) -7x-;Uxf-;VT ^ > (7 5m K 0. 5 Bmmo 1) ©x 

^ y -;u ( 5 0 0 m 1 ) mm^. ^mr. f') v-)i ( 3 7 g, 0 . 5 m o 1 

3 6 
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) ^Ua:^MM.r- 2 0 ^mmWm. e 2 mmmmi&mLf Zo 7 U h U ;b C 4 

0ml) ^m^^ 4 5 mnmmmLfi'^KJtm^mmLfzo aM^-> u 

SUcfc*9^ie©{b^^l 2 1 g (8 4%) ^?i/io 
5 'H-NMR(CDC1,) 8 : 

1.41 - 1.48(3H. m), 2.39 - 2. 50(2H. m). 2.60 - 3. 25(4H, m), 

3.41 - 3.46(1H, m), 3.68 - 3. 78(2H. m), 3.93 - 4. 02(1H, m), 
7.27 - 7.40(5H, m). 

m%mA- 2 

10 N- (2-^7yxf^;U) -N- [(IS) - 7 x->>l^x^;U] -3-7^y- 

1, 2 - ';^:^p^yp/>'> 

N- (2 - ->7yx^;P) -N- [ (1 S) -7x-;Ui5^;U] - 3 -T i J 
-1. 2 -T'd/n-^v^;*--;!/ (2 4. 8 g. 0. 1 m o 1 ) > ( 4 0 0 

m\) mmzhVy jL^Jly ytxy ^ > (5 1 . 7 l g, O. 22mol)*sJ: 

15 m^imm (7 3g. 0. 2 2 mo 1) ^iB^tz'^^ mWLtli)<ih9 0°CtT- 

hi^'^yy ^-Izj^LtZo n-^+-9-> : B^®!i^;U= 4 : 1 «9^IEO 
it^m^ 3 8 g (10 0%) #/io 
'H-NMR(CDCl3) S : 

20 1.43 - 1.46(3H. m), 2.35 - 2.44(2H, m), 2.82 - 2.96(3H. m). 

3.14 - 3.27(1H, m), 3.67 - 4. 15(4H, m), 7.27 - 7.40(5H, m). 
##{?t]A-3 

1 -'>7y-3- [(IS) -7x-7l/Ji5^;u] -3 -7-!f b''>^P [3. 1. 

0] 

25 N- (2 -■>7yxf-;w) -N- [(IS) -7x.^yuxf-;i/] - 3 -7 ^ y 

-1, 2 -i?yp^-7°D^s°> (3 7. 4 g. 0. 1 mo 1 ) © h>'Ux> ( 7 0 0 
m 1 ) mmz^ ^?^T. i-VV^A (fx h U y i-Jli/ 'J ;l/) 7 ^ Ko 1 ^--'i/- 
7^h5t Ku7 5>^§fg (220mK 0. 22mol) ^?iTL. ^CDtt2 

o^^rHW+L/co SfS^T^. Sf£;^fS{ci&fn^{l:7>'^-'^A7X/§i^ (i o o 

3 7 
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4 -IzHLfZo n-^+1f> : B^gfi5^;i/= 9 : 1 ©^tiiSI^J; ^ Mtt© 
mm<Dit^m (F r. 1)^7. 9 3 g (3 7%) J5^l>-ei^Stt©^lEcD-ft: 
5 ^i^(Fr. 2)^7. 8 5 g (3 6%) ^ifco 
Fr. 1 ; 
'H-NMR(CDCl3) 5 : 

1.09(1H. dd, J = 4.5, 8.3 Hz), 1. 29(3H, d, J = 6.4 Hz), 
1. 57(1H, t. J = 4. 5 Hz). 1. 95 - 1. 99(1H, m). 
10 2.27(1H. dd, J = 3.9, 9.8 Hz), 2.61(1H, d, J = 8. 8 Hz), 

2.68(1H. d, J = 9.8 Hz), 3.33 - 3. 38(2H, m), 7.21 - 7.31(5H, m). 
F r. 2 ; 
'H-NMRCCDCh) 6 : 

1. 09(1H, dd. J = 4. 9, 8. 3 Hz), 1. 29(3H. d, J = 6. 4 Hz), 
15 1.55 - 1.58(1H, m). 2.04 - 2.09(1H. m), 2.35(1H. d, J = 8. 8 Hz), 

2.53(1H, dd, J = 3.9, 9.3 Hz). 2.86(1H. d, J = 9. 3 Hz), 
3. 18(1H. d. J = 9.3 Hz), 3.32 - 3. 37(1 H, m), 7.21 - 7. 32(5H, m). 
#3f^lA- 4 

3- [ (1 S) ->^x~;UJi^;U] -3-7-|ffc:'>^P [3. 1. 0] ^J^-^y 
20 - 1 -iJJlTiiym (F r. 1) 

1 -yy J - 3 - [(IS) -7x-;i/ii^>/u] - 3 -rif" fv^? p [3. i 

. 0] ^^^y (Fr. K 5. 6g. 26. 4mmol)oy:J'y-/l/(50 
m 1 ) mL\z. 2 m.%im.\t± K U -i; h.imWL (50ml) <&Jn^. 3 0 I^FalM 
^m.LfZo > rJ^y-vU^giLTH^if^^^nD^^yl/A (3 Om 1 x 2) T^?^ 
25 -^±t^TpH3 <J:LTn-7'^y-;l/ (8 Om 1 x 3) TrffltUL/Co »tij?S 

(10 0%) nizo cn(i. ^(Dt.^^<om:^\z.n'^^izo 

##^JA-5 

3 - [ ( 1 S) -7x^;l/x^7l.] - 3 -7-tf b'->^P [3. 1. 0]--v^i^> 
3 8 
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- 1 -tiji7f^>m 

Fr. 2lZ^K^XhmmiZKJt^^n-ofZo 
##MA- 6 

I -mE.B.y'h^>tlJ]yt^-;lTi - [(IS) -7x-yUx^;U] -3 

5 -7ifh-i/^o [3. 1. 0] > (F r. 1) 

3- [ (1 S) -7x^>'Ux^;l/J -3-T-»fe''>i^D [3. 1. 0] 
y- I -t!Jl^:>m CF r. K 6. 1 1 g. 2 6. 4 mm o 1 ) O^Hg^T'rJ' 
y-yb (2 0 Om 1 ) ^f^{C-:^7x-:i;U'J >KTi^ K (9. 9 9g. 3 4. 3m 
mo 1) . hUx5^;UTi > (4. 2 3 g. 3 6. 9mmo 1) ^1]nA.fi^^ 4 

10 f^Fai^niiig^L^o Kmm^'ii^im. mm^^i:Lrm^mzmm^^/i2 o o 

m 1 ^jD^T«&fa^*g7K (5 Om 1 X 2) T^i^L. MK^ N U ACT^#L 
-^^^y:mm^^J\^=A : l©^aig|5J:*5^ie©^t^tI^3. 19g (4 0 

%) mzo 

15 'H-NMR(CDCl3) 5 : 

0.67 - O.TKIH, m), 1.25 - 1.31(4H. m), 1.45(9H, s). 1.60(1H. brs. ). 
2.30 - 2.38(1H, m), 2.51 - 2.58(2H, in),3.20 - 3.35(2H, m), 
4.96(1H. brs.). 7.20 - 7.29(5H, m). 
##^JA-7 

20 I h^^ytuUTn-JlT i / - 3 - [ Cl S) -7x-;l/xf-;l.] -3 

-71fb-i/^p [3. 1. 0]^^-9->(Fr. 2) 
'H-NMR(CDCl3) 6 : 

0.69 - 0.71(1H, m), 1. 25(3H. d, J = 6.4 Hz). 1. 39(9H, s), 
1.50 - 1.72(2H, m), 2. 29(1 H, d, J = 8. 3 Hz). 2.58 - 2.82(2H, m), 
25 3.08 - 3. 15(1H, m), 3.30 - 3. 38(1H, m), 4. 82(1H. brs.), 

7. 19 - 7.37(5H, m). 

I -m^m'rh^iy:fJJ\^^^-Jl7iJ-3-T-f}i'>^a [3. 1. 0 ] ^^if 
> (F r. 1) 

3 9 
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l-m^^^•:rh^iytlJ^^^^-JUTiJ-3- [(IS) --7 ^^yl/i^yu] - 
3-7^\i->^u [3. 1. 0] (Fr. K 3. Ig. 10. 26m 

mo 1 ) cDai^y-;b (5 0ml) m^iz 1 0%y<^i^^/^mM (3 g) ^;!jp^. 

4MEmwTi^3iSfFB^Sftii7k^j^in^^fofco M^m^m^m. mm^r'^^L 

5 T^ieo>ft^tl^ 2 . 0 4 g (1 0 0 %) ^fzo 
■H-NMRCCDCh) 8 : 

0. 85 - 1. 14(2H, m), 1.44(9H. s), 1.44 - 1. 70(1H, m), 
2. 95 - 3. 34(4H, m), 5. 08(1H, brs. ). 

#3^iWjB- 1 
10 1 -'^^uzfT-^iJJl^^^^Wi 

1 -7at->^ P7'x>;^;i/,-t^>^ji^;UjiXx;l' 1 0 g (4 8 . 3 1 mmo 1 

h V A-^-$tmLfzo mm^wi:L. mmo^it^^i. i o 4 ? g (4 1. as 

mmo K 8 6. 1 %) ^U^fiSL^tLxmfZo 

20 1 -v^Dyx>7^;U;ii">K 3. 2425g(33. OQmmoDOi^^^^ 
Jlri-^jlJ^Ti K6 0ml ^^^{c, 30itJ^i-jVl 2ml ( 1 5 0 mm o 1 ) *Jck 
a'i^®7!7 U-^^AS. 5 3g U Ommo I) ^IB^^ ^mzr2 Ot^fi\mt^Ltio 

fz^. mimmi- h ^) ^ i.x^mLfzo ^m^^^t. mtioit^i^^. 5 2 e 

25 7 g^B^it^f-Jl:^J:ZJfx.-y'jVt(Dm'^f^tLrmfZo 
'H-NMR (400MHz, CDCh) 6 : 

1. 29(3H, t, J = 7. 5 Hz), 2. 47(1H, dt. J = 1. 0. 3. 0 Hz). 
2.73(1H, t, J = 3.0 Hz), 4. 19(2H, q, J = 7. 5 Hz), 
6.77(1H, t, J = 1.0 Hz). 

4 0 
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##^JB- 3 

3- [ (S) -7^-;l/X^;i.] -3-T1fe'>^a [3. 2. 0] ^':f^y- 

^«fe4 . 5 2 6 7 g(3 3. 0 9 mm o 1 ) i T ^ >^ 'J K 1 4 , 6 5g( 
5 Ommo 1) ©v^^ o ^ ( 1 0 0 m 1 ) Jc. :5!K?^T^ hU^^I/pfn 

S^KO. 116ml (1. 5mmo 1 ) «TL/c©^. SStCTG 4^PhW^ 

^®*L/c^. :^5A^DV (n— ^>^H^-> : S^Ki^;L.= l 0 : 
I) {Cj;»5ltS!L. >'7X7^U'7t-x'-^i^tliLT 4. 1 8 3 2 g(14. 5 8 
mmoK #^<?|JB- 2*Mi0 2S|5gT4 4. 1%) ©mB©'^l:^tI*^i/;o C 
©il^ifel^ifiS/S^zt^^n-^ h^*7 7^-(Cj;f9:^ilL^ iSffitt^^g (f r. 1) 
1. 9 2 0 3 g(6. 6 9mmo K ##MB- 2 7&>t,©2SPgT0. 2%). 
i^@»R (f r. 2) 9 9 0. 5 mg (3. 4 5mmo K ##«ajB-2*M^ 
O 2 SPgT= 10. 4 ^li/io 

(f r. 1) 
'H-NMR(400MHz, CDCh) 8 : 

1.21(3H, t, J = 7.0 Hz). 1.40(3H, d, J = 6.5 Hz), 

1.77 - 1.84(1H, m). 1.97 - 2.05(1H, m), 2.11 - 2. 20(1H, m). 

2.29(1H, dd, J - 6.0. 9.0 Hz), 2. 38(1H, dt. J = 6. 5, 11.0 Hz). 

2. 69(1H, d. J = 9. 0 Hz), 2. 96(1H, dt, J = 5. 0. 9. 5 Hz), 

3.07(1H, d. J = 9.0 Hz). 3.29(1H. q, J = 6.5 Hz). 

4.10(2H. q, J = 7.0 Hz), 7.21 - 7. 33(3H, m), 7.39 - 7.41C2H, m). 

%m>m\% ( f r . 2 ) 

'H-NMR(400MH2, CDCh) 5 : 

1.28(3H, t. J = 7.5 Hz). 1.40(3H. d. J = 6. 5 Hz). 

1.68 - 1.72(1H, m), 2.02 - 2. 18(3H, m), 2.41(1H, d, J = 9. 0 Hz), 

2.45 - 2.50(1H. m). 2.55(1H, d. J - 9. 0 Hz). 2.82 - 2.87aH, m), 

4 1 
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3. 19(1H, d. J = 9. 0 Hz), 3. 29(1H. q, J - 6. 5 Hz), 
4.10(2H, q, J = 7.5 Hz), 7.21 - 7.41(5H, m). 
##^JB-4 

3 -^>>^;l/7^^^/7!7;U;i^'-;l/- 3 -7-!f b'->^ p [3. 2. 0]^y:^>-l 
-;^7;U;n>BgJif^>>l/xx-r;U ( f r. 1) 
3- [ (S) -7x-;Ux^;l.] - s -T->ft''y ^ a [3. 2. 0] ^-f^y 

- 1 -757;U;J?>^if-;l/iXxyl/9 8 O mg (3. 4 1 mmo 1 ) dd y 
rJ'V^^SE (2 Om 1 ) {w, >(c^pT. Oi^>'^^^D^^>^^^- h 0. 7 14ml ( 
5. Ommo 1) ^fflTL^ ^M.tzr A O^m^WLfZo mm^fS^Ltz'^. t} 
^A:?DThr^7^- (n-^+-9-> : g^®Ex^;U= 4 : 1) !lck^1tSlJL> 
MieO'ft^i^ 9 2 1 . 5mg(2. 91mmo]. 85. 3 /Co 
#%^JB- 5 

Z-^>i>)V:^^vtl)V7f.—)V-Z-T-^\£'y^7V[Z. 2. 0]^7°^>-l 
-:^yl/;i^'>^x^;l/jiXx;U (f r. 2) 
3- [ (S) -7x^;l/Jif-;U] - 3 -T^f h'"^^D [3. 2. 0] ^-f ^ y 

- 1 -:^;l/;j-:>Sfjif-;l/aLXf-;P8 6 3. 8 mg(3. 0 1 mm o 1 ) O ^ d 

^>/§f& (1 5m I) {I. 7K?^T. A:>.:>yp/?op,^,;i^y _ h O. 6 4 2 m 
1 (4. 5 mmo 1) ^«TL> ^SfCT 4 ^^mi^LfZo ^li^SiL^c^. 
;^5A^'nv hr57>f- (n-^+-9-> :i^lfji^;l/=4 : 1) (Cd: ^3J|ftSaL. 
^leO'ft^tl 829mg (2. 62mmoK 87. 0%) ^ff />:o 
'H-NMR(400MH2, CDCh) 5 : 

1. 27(3H, t, J = 7. 0 Hz), 1. 72(1H, br), 1. 97(1H, br), 2. 22(1H, br), 

2.56(1H, dt, J = 8.0, 11.5 Hz), 3. 10(1H, dd, J = 6. 5. 14.5 Hz). 

3.38 - 3.42(1H, m), 3.66 - 3. 84(3H, m), 4. 18(2H, q, J = 7. 0 Hz), 

5. 18(2H, s), 7.27 - 7.40(5H, m). 
#%{?ijB-6 

3 -^>>^;W;e'^->^y|/;f;x;l/- 3 -7-tf ti p [3. 2. 0]^^^>-l 
-ii)\^^^ym (f r. 1) 

1 -3^Y^'yfi)\/if.^)\/- 3 v;l/;i-+->;^;^;J^ji;U- 3 -Tift d 

4 2 
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[3. 2. 0] '\7';5'>9 2 Omg (2. 9 0 mm o 1) 7 -yl/^fS ( 1 

0ml) (C. *?^T. 1 M^Tmiti- h U A7K^?g 6 m 1 ^IjDK.. MUlZX 2 

-e»^. M«gf:^ h u ^2^X'^MLtzo mm^^^L. mB(Di\:^ms 4 7 

. 2mg (^Jifi^) ^ffl^^^iLTJi/io 

#%^JB- 7 

3-Ky'JjU:t^iytlJl7r:^J\^-3-T-^\zUi7 0 [3. 2. 0] 
-^;U»'>B? (f r. 2) 

[3. 2. 0] ^-/^^S 2 5mg (2. 6 0 mm o 1 ) y ( 1 

0ml) (c. ^X?^T. 1 ^^TKK^Li- h U A7K^/S 5 m 1 ^io^. MfCT 2 

1 mm^my\<.mm=^m^fz^. p p^yi/AT-fflfctj l/co ^mm^^m^i^^ 
r-mi^'^. mjkmmi- h -^^A-e^j^L/co mm^w^u mtEoit^i^i i e 

. 6mg (^SS^) ^S^fiSctli LTli/Co 
'H-NMR (400MHz. CDCh) 5 : 

1.75(1H, br), 2.00(1H, br), 2.25(1H, br), 2. 59 - 2. 66(1H, m). 

3.14 - 3.19(1H. m), 3. 39 - 3.44(1H, m), 3.66 - 3. 81(2H, m). 

3.84 - 3.91(1H. m), 5. 18(2H, s). 7.29 - 7.39(5H. m). 
##^]B-8 

1 -^^mfV^i/i3J\^Tf^-)l- 3 -Kyi^}\,t^i/ij)\y^>-:=.)\,- 3 -Tif b' v 
^P [3. 2. 03 ^rj^> (f r. 1) 

3 -0>';U;*-+'>7^7;l/5^'-;l/- 3 -T-tf t'i/^p [3. 2. 0] ^y^>- 
1 --tjJl^Tiiy^ (2. 9 Ommo 1) CD||HM7'^ 7 (1 5m I) h 
iJji5^;U7^>0. 53ml (3. 8 mmo 1 ) <h 'J /UT K 

0. 8 I 9ml (3. 8mmol)^m. 1 ^XIZX ^^fmWLfZo ^.'Sl^ 

4 3 
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\) r-mni. mm(Dit'^'^S n. Smg (2. ZlmmoUm^mB- 
6i02SPg-e7 8. 3%) ^mzo 
##^JB- 9 

1 -HH^y 3 3 -71f If ■> 

[3. 2. 0] ^T'j^v (f r. 2) 
3 -^>vyU;t+->^;l/;};-j^;l.- 3 -jHf- f->^p [3. 2. 0]^y^>- 
1 -tiJVyf:>m (2. 6 Ommo 1) O'^EMy^ J -Jimm (1 5m 1) fl h 
i;i^;UT=> 0. 4 7 4 ml (3. Ammo 1) ti^ 7 :^^J\/t^xt^^} JlT 'J 
KO. 7 3 3 ml (3. 4 mm o 1) ^3!jp;i> 1 OVlZT Q V^mmWlfio 

tij^> ^mm^7K mu'k^7ki:^^Lxm7mmi-h')^i.v^mifzo mm 

>";^y;P;(7 7A^uv br^7>f- (n-'N+t^^ : 
4:1) -^fflS! L. mfE(Dit^^ 642. 2mg(l. 78mmoK ##MB 
- 7 <i:©2apg-e6 8. 4%) ^?i^o 
'H-NMR(400MH2, CDC 13) 6 : 

1.43(9H, s). 2. 18(3H, br), 2. 85(1H, br), 3. 45 - 3. 65(3H, m). 

3.87(1H. br), 4.80(1H. br). 5. 16(2H. s), 7.31 - 7.37(5H, m). 
##^JB- 1 0 

I -m^WL-yh^iyijJlyi<-;l-Z-T^t:iy^u [3. 2. 0] ^zT^y (f 
r. 1) 

1 -^^Wiyh^i^tlJUTi^—jl- 3 -^y'Jjl:^J(-i/tiJU^:-Jl- 3 -T1f t" 
•>^n [3. 2. 0] ^■/:J'>3 6 Smg (1. 0 2 mm o 1 ) ^ y 
^ (2 0ml) {C2 0%7kgf'^i:/^°7i^':7A-^l!l4 0 Omg^;!jD;i. 7i<^^x|? 

miCDit^m^^U^^!^ i L T 2 7 4 . 6 m g m/-Co 
##^jB- 1 1 

1 -llH^y h4^'>:;>7;l/^'-;>l/- 3 -Tif h^y/^p [3. 2. 0]^yj^>(f 
r. 2) 

4 4 
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1 -s^=B.y h + i/^yl/.-tCj^^u- 3 -^-^i^ji7tJf-'>tijU^.—jU- 3 -Tift' 
i^^D [3. 2. 0] 'syrS'VS 6 Omg (1. 0 2 mm o 1 ) ^ y 

(2 0ml) IZ2 0 %i^mity<^ i^^ J.-mm 4 0 Omg^Jn^. 7X^;^'X|^ 

mtmit^^^^m^mmt lt 2 4 3 . 8 m gmzo 

'H-NMR (400MHz. CD3OD) S : 

1.54(9H, s), 1.76 - 1. 83(1H, in), 2.31 - 2.45(3H. m), 

3.07 - 3.22(1H. m). 3.40 - 3.48(1H, m). 3.51 - 3. 67(2H, m). 

3.68 - 3.71(1H, m). 



5-7$y- 7- (1 -7$V-3-T1f fc'>:?^p [3. 1. 0]^4-1^>-3 
-^JU) -6. 8--yyjUta- 1 - [ (2S) -7;P;fp- (iR) -->^d 
-1 . 4->^b h'v-i-t^v^y i)>-s-tJiri-:>m (f r. 



) -■>^n:/at:';H -l. 4--^t KD-4-;f+V + y 'j >- 3 -7!7;l/:t^ > 
K (3 1 6mg. 1 mmo 1 ) ©7-b h (1 5m 1) i^^Stz, 1 -^=: 
&:7'h^i/^;U;K-yUT$ y- 3 -7-!f t''>^a [3. 1. 0]'\+lf>(fr 
. 1 ) (3 9 6 mg. 2mmo 1) h iJjii5^;U7^ > (5m 1) ^iD^2 

2^m*liSaftL7to ^ii^@±LT^M{C^no;f.;UA (2 0ml) ^Jn^ 
1 0%^jn>K (1 0ml X 2) T'iJfe^M. am^hUC/AtCTieiiLT^^^^ 

®±L7to ^s^{c»^K (5ml) ^m^m^r'5^mmn'^. KJt^m^^u 

o*;bA (5ml X2) T'Ufcr^LfZo 2 0 %7miti- h V ^ I^ym^T' p HI . 
StLT^nut^jlM. (3 0ml X 3) T^mtiilfz. m^i- h V ^ I^lZT^^L 



mmmi 



11 
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rmm^^^^L. mm(Dmii<Dit^!^^ 1 9 Omg (48%) mz, ^^nn^f.^u 

^- ^ ^ ^ -ji^-^^ J ~j\^i)-ihnm¥BLTmm(Dit'^m^ 1 1 imgmzo 

'H-NMR(0. IN-NaOD) 6 : 

0.61 - 0.64(1H, m), 0.80 - 0.83(1H, m), 1.21 - 1.83(3H, m), 

3.23 - 3.79(5H, m), 4.87 - 4.98(0.5H, m), 8.21(1H, s). 
TL^ii^^ CeH.sFjN^Oa'O.ZSHsOi LT : 

It^ffi : C. 54.07; H, 4.66; N, 14.01. 

^Vt^:C, 53.98; H. 4.54; N, 13.82. 
Rt,^ (°C) : 191 - 203 iH^m) 
[a] u +72.37' (T = 22.4 "C. c = 0.665. 0. IN-NaOH) 

mmm 2 

7- Cl -T$y-3-T1f'fc-->^p [3. 1. 0] ^4^4j->-3-^;u) -6 
-yjl^tu-l- [ (2 S) -yjlTtv- (1 R) -v/^pypeyU] - 8 - ^ 
^;l/-l, 4 Kp- 4 -^^7^/ g >- 3 -;:7;l/;f^->gg (f r. 1) 



6, 1 -i?yj]y:i-v- 1 - [ (2 S) -:7;i/5j-n- ( 1 R) -i^^uzTu 
-8-^^;l.- 1. 4-i?t KP-4-3t-+V + y V>-3-:/jJl'^:>MBF2 
+ 1^- h (3 4 5 mg. 1 mmo 1 ) ©;^;l/;^^> (4ml) mmz 1 
7'h^>7!7;U:f:^;l.7i y-S-T-tfh'i/^p [3. 1. 0] 'x^-y-v (f r. 

1 ) ( 2 9 8 mg. 1. 5 mmo 1 ) :foctL>' h 'j Jif^;UT 5 > (0. 2ml) ^ 

iD^m^T-2 0 o^Fem^^Lfio h yjcL^yuT ~ >^si^. m^mz7K c i o 
ml) ^in^T^2^-^3 o^^PbIM^^l/^o tfftULy^iigBl^Tk^^jiSijL. cti^ 

■xr^ y : 7K= 4 : 1 (DM^^m (50ml) {I^j^ LT h 0 :i.^;lT i > ( 



o 
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5 0ml) 1 0%^i>^ (2 Om 1 X 2) T^^^. A 

iz-c^mLTmm^^^Lfzo mmizmim (5mi) ^jn^^^-c 5 5^Fh1^ 

SJS?^^ ^ o p ( 5 m 1 X 2 ) TSfc^ L/io 2 0 XiKMiti- h 'J 

A7]<?§?^T- p H 7 . 3 iLT^nn;i-wUA (3 Om 1 X 3) TttttJL/^o WMi- 

: y ^ y : 7K= 7 : 3 : 1 ©TlTjgg^) T^Jfiilt*! LTi|i$!!©me® 

^ 1 8 mg?i/co 
'H-NMR(O.lN-NaOD) 5 : 
10 0.78 - 0.83(2H, m), 1.12 - 1.21(1H. m), 1.38 - 1.39(1H, m), 

1. 51 - 1. 62(1H, m). 2. 36(3H, s). 3. 03(1H. d. J = 9. 3 Hz). 
3. 31(1H, d, J - 9.3 H2), 3.56(1H. d. J = 9. 3 Hz), 
3. 72 - 3. 74(1H. m). 3. 99 - 4. 04C1H, m). 
5.00 - 5.08(0.5H. m), 7.60(1H. d. J = 13.67 Hz). 
15 8. 44(1H, d. J = 2. 4 Hz). 

TC^^Iff C,9H,9F2N303»0.75H20<i: LT : 
ItlSflt : C. 58.68; H. 5.31; N. 10.81. 
^^ffffi : C. 59.01; H, 5.15; N, 10.65. 
nk!^ (t) : 189 - 210 (id-m) 

20 nmm 3 

7- (i-7^y-3-7iffv/^p [3. 1. 0] ^4^-9->-3->r;i/) -6 

-yj\y:i-u- 1 - [ (2 S) -yjl:tu- ( 1 R) - p^p tf;l/] - 8 -y 
f-;U-l, 4 --:^h: Fa- 4 -:t^V^y'J >- 3 (f r. 2) 

25 

o 
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mmi2tmu(o:^m-^- 1 -f^E.mzn-^i^ijji'^^^juT ^ y - 3 - rif t:-> 

i^n [3. 1. 0]^+-t^>(fr. 2) {Io^-^Tfc^fil^t/;o 
'H-NMR(0. IN-NaOD) 6 : 

0.75 - 0.83(2H, m), 1.13 - 1. 17(1H, m), 1.39 - 1.41(1H, m), 
5 1.55 - 1.61(1H. m). 2. 39(3H, s). 3.26(1H. d. J = 9. 3 Hz). 

3.35aH. d, J = 9.3 Hz). 3.47 - 3.49(1H, m), 3.55 - 3. 60(1H. m), 
3. 98 - 4. 04(1H. m), 5. 01 - 5. 08(0. 5H, m), 7. 62(1H. d. J = 13. 67 Hz), 
8.45(1H, d. J = 1.9 Hz). 
ytm^^ C,oH,flF2N303-0.25H20i LT : 
10 lt-M:C. 60.07: H, 5.17; N. 11.06. 

^^m-.C. 59. 87; H, 5^33; N, 10.46. 
Mj^ CO : 200 - 217 (^ft?) 

7- (1 -7$ y-3-T1f t:'>^p [3. 1. 0 ] ^^-tf >- 3 -^;l/) - 6 
15 -7/l/;j-D-l- [ (2S) -yjl^^u- (IR) -S/j^pyne;l/] -8-^ 



o 



20 




6. l-i^yj],:tu- 1 - [ (2 S) -yjltu- (1 R) - •> ^ n :/o hVi/ 
] -8 -> h^->- 1, 4 -i^t Kp-4 -:t+V + >' »; >- 3 -;!7;U;i^>SB 
F2^b-h(217mg. 0. 6 mmo 1 ) Oi^y K (2 . 5 

25 ml) ^?S{C1 -^=i^-7> + v;^;U;Ji\^;l^7$ y-3-71ft:-->i>D [3. 1 
- 0] ^^^y (f r. 1) (1 7 Omg. 0. 8 6mmo 1) *Jj:a'h 'Jx^ 
>'I^T i > ( 0 . 2ml) <£:i!in;iMM-e 1 5 0 m^mWLfZo h 'J ^^Jl7 i >^ 
Sl^tffCTK (1 0ml) ^m^^&HZ O^fBmWLfio i^iULfzl^B 

^7k^'^m.mL. zti=^jLi$' y-ji :7k^A : lom^i^m (2 0mi) izmm 
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LX h U Ji5^;U7 ^ > (3 ml) ^*D;i. zmmmMmttZo ^^K^S^LT 
HStlfw ^nut^jVA (30ml) ^jja^T 1 0%^sLy^ (i Oml X2) T 
fiSSvi^'^^>^7A!cT^j@ILT^iSE^§iLfCo aMCzg^^ (5m 
1 ) <£-in^T^ST 5 i^^fBmWlk. K^^m^ C'uut^jlA ( 5 m 1 X 2 ) 
L/Co 2 0 %im\t-r h y ATK^f^T'p H 7 . 3 i LTi? uut^.j^U (30m 

1 X 3) TffitHLfco mM± h y 'i'AjcTfeiiLT^ii^s^L^ misio^iie© 

it^<^^\ 7 5mg (7 4%) ?i/co ^ o y -;^-i-x;l/*^^> 

'H-NMR(0. IN-NaOD) 6 : 

0.67 - 0.69(1H. m), 0.82 - 0.85(1H. m). 1.40 - 1. 66(3H. m), 

3.42 - 3.61(4H. m), 3. 54(3H. s). 3.98 - 4. 03(1H, m), 

4.98 - 5.05(0.5H, m), 7. 64(1 H. d, J = 13.67 H2), 8.47(1H, s). 

7C^^^ C,,H,gF2N304*0.25H20i:LT : 
tt3Hi:C, 57.65; H. 4.96; N. 10.61. 
^^ii : C. 57. 53; H. 5.03; N. 10.57. 

Mj^ Ct) : 188 - 185 i^m) 
[a] D +138.73 ° (c = 0.395, 0. IN-NaOH) 

7- (l-7Sy-3-7-tffc''>j^p [3. 1. 0] ^^-;f>-3-^;U) -6 
-yjUta- 1 - [ (2 S) (1 R) --^^p^Pbyi/] - 8 - y 

h^jy-l, 4 -i^b Kp- 4 -;r^V4^y U >- 3 -:?^>/l/;tC>^ (f r. 2 ) 



[3. 1. 0]-N+if>(fr. 2) {Col,^Tfc^fi£Lyco 
'H-NMR(0, IN-NaOD) <5 : 



o 
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0.72 - 0.74aH, m). 0.86 - Q. 89(1H, m), 1.44 - 1. 67(3H, m), 
3.39 - 3.44(2H, m), 3. 58(3H, s), 3. 72C1H. d. J = 7. 8 Hz). 
3.83(1H. d. J = 9.8 Hz), 4.01 - 4. 06(1 H, m), 5.03 - 5.06(0.5H, m), 
7.66(1H. d, J = 14.16 H2). 8.48aH. s). 
Ttm^m C,,H,9F2N303*0.25H20ci; LT : 

C. 57.55: H. 4.96; N, 10.61. 
^^^:C, 57.61; H, 4.93; N, 10.72, 
CO : 189 - 188 (^^m) 
[a] D +45.52° Cc = 0.303, 0, IN-NaOH) 

7- (l-7^ y-3-7ifb'>/^o [3. 2. 01 ^7-h-3--i';U) -fi- 
yjlita-l- [2- (S) -yjUta-l- (R) -v^pyphVb] -8- 
p^h^->-l, i)y-3-tiJl^:>m (f r. 1) 



1. 0 2mmo 1) ©vV^;l.x;U;f.^-/K^^ (1. 5 m 1 ) l - [ 2 - ( 
S) -yjltn-l - (R) -e/i>n:/Dt:yU] -6, 7 - n- 8 -> 

*'i7i[i7.x;H 8 Omg (0. 5mmo 1) i h>;i^;l/T$ >0. s m 1 ^ 

^iHiLfz^f^^B^mmLfZo m^Biz9 0%^^y-;n Sml i h Ui^y^Ji > 
3ml^tl^, 4KFPBljgoltL/Co ^M^T^^ip^. «liL/Co 1 0%^ 
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(5ml) {C h y yjl:tum^ (5ml) ^*?^T(cjD;i. ^^izx 1 ^ 

-fb^ h ^ 2.7kmm-C- p H 7 . 5 i L /c^. ^ D D .-fwl/ AT-a ttj L /::c MtR^^ 

(Oit^^^l 5. 9mg>&li;^Co 
'H-NMR (400MHz, 0. INNaOD) 5 : 

1.48 - 1. 70(3H, m), 2.03 - 2.24(3H, m), 
2.60(1H, dd. J = 5.5, 13.0 Hz). 3. 22(1 H, d, J = 10. 5 Hz), 
3.53(IH. dd. J = 5.5. 9.5 Hz). 3.65 - 3.71(2H. m). 3. 72(3H. s), 
4.07 - 4.12(1H, m), 4.90 - 5. 10(1H, m), 7. 74(1H, d. J = 13. 5 Hz). 
8.50(1H, s). 

Tt^ii^Vr CaoH^.NaO.Fs •I/4H2O tLX 

itm€:C. 58.604; H, 5.286; N. 10.251 
^S'JH : C. 58.51; H. 5.38; N. 9.94 

J&ak CO : 233 - 236 

IIWJ7 

7- (l-7^ y-3-7^fbV^n [3. 2. 0 ] h - 3 -^;U) - 6 - 
yj\ytu-i - [2- (S) (R) --/j^pyptfyU] -8- 

^h^jy-l, 4 -v^fc Kp- 4 -:t^74^y y >- 3 (f r. 2 
L 



1 h^i>:^;i/,1-:.^7L/- 3 -T1f t'->i^D [3. 2. 0] ^y^y ( 

0. 7 7 8 mmo I) ©i^y ^;l/X/U;J^+>' K^f^ (1 . 5 m 1 ) 1 - [ 2 - 
(S) -7;U7j-D-i- (R) -•>i^p:/pe;i/] -6, 7 -i^yjitu- 8 - 
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^.t^'^?i?iXx;^ (BFz +L/-h)180mg(0. SmmoDihUx 
yUT^^O. 5 m 1 ^Jn^. ^^ajCT. 1 1 Sltfelitf^L^o hUx5^;UT^> 

^lfim7l<^m> tfteL/c*sa<&«S)iL/ro iiss^icg o%y 4'y-;n 5ml 
ihiji^;l.Tiy3ml^tl;i. 4^PB^ilML7to ^St-r-?^inLf;^{c«i^ 

nfcSlfli^O iJ' a D ^ iJ' >^^gt (5 m n h U7;l/:tDg^K (5ml) 

AT?25fe^ L/io ^i7kK^I::^ hV^ i^imm-x: p H 7 . 5 i L ^i^. ^ □ n .t^ 

y-;UJ:i9^^^L. meo^t^tll 0 1. 6mg^^#/co 
'H-NMR(400MHz, 0. INNaOD) 5 : 

1.34 - I.54(3H. m). 1.89 - 2. 02(2H. m), 2.04 - 2. 14(2H. m). 

2.44 - 2.47(1H. m). 2.92(1H. d. J =10.5 Hz). 

3. 35(1H, d. J = 10. 5 H2). 3. 51 - 3. 56(4H. m). 

3.74(1H. d, J = 10.5 Hz), 3.90 - 3.95(1H. m). 4.70 - 4.91(1H, m), 

7. 57(1H. d. J = 13. 5 Hz). 8. 34(1H. s). 
Tcm^^ff C2oHnN304 F2<i: Lr 

ft^fi:C, 59.236; H. 5.224; N, 10.369 

^PJfit : C, 59.28: H. 5.32; N, 10.17 
Mlk m : 238 - 240 

5-7;y-7-[(3R. r S)-3-(l - 7^ y^^yU) - 1 -b'py 
- 4 -:t^V^y 'J >- S-ijJV^.>m 

(3R, r s) - 3- CI -m^mr h^'>ti/it^-jvT i y t°D 

Ui?>6 2 6mg (2. 9 2mmo 1) ^yUxyP^f.+ v^ K 1 0 m UcSjg 
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5-Ti J - I - i^i^u-yalzJl- 1 -iPy - /^}\/- \ , 

4- >=t Kd- 4 -:t4=-V + y i; y- 2 -ti)l^:f^ymA 3 7mg (l. 4 6mm 
o 1 ) ^ocfcO' h if^;UT ^ > 2. 8 0ml ^iO;^. ^^SiJitTic 150-16 
0°CT'2 IfflML^c m^miZi^uu^.JlA^jjaPL. 7K> 1 

"^IM^. 2 0 ^ramWWi. ^ u n.t^;UA C 5 O m l x 3 ) r-^^W:. tK^ 

m-t \^ V ^ /.izx^m^. mm=^^^Lfzo nm^^^^ j-}v-:L-y-)v^^ 

10 SMSiL, m^(0\t^m^ 6 9mg (6 5%) ^^i^o 
iife.^ : 106 - 107 °C 
[a] D = -15.48(c = Q.m,Q.mim.Vc±V^)^J-^imWL) 
'H-NMR(400MHz, 0. INNaOD) (5 : 

0.63(1H. br s), 0. 75(1H. br s). 1.02 - 1. 18(5H, m). 
15 1.54 - 1.58(1H, m), 1.99 - 2. 10(2H, m), 2. 29(3H, s), 2.79(1H, br s), 

3.31 - 3.44(3H. m), 3.58 - 3. 60(1H. m), 3.91(1H. br s). 8.37(1H. s). 
TL^^^/fffi ; CzoHzsN^OsF •1/2H20 t LT 
itJSfil.-C. 60.44: H, 6.59; N, 14.10 
MMM : C, 60.35; H, 6.55; N, 14.30 

20 mmm 9 

5- 7^y-7-[(3R. r S)-3 - (1 -7$ y -i-^pij 

-6-7;l/:tP-l- [ (IR, 2S) - 2 -7;l/;fp->^P7^Pt:;U] 
- 1 . i-'Jh Kp- 8 - j/f-;!/- 4 -;r^v^y U >- 3 -tpVTf^yWt 
(3R, r S) -3 - (1 -^=ijR>^h + '>:^;U;K-;U7$ yxf-;!/) fp 
25 'J ■:^> 3 9 4 mg ( 1 . 8 4 mm o 1) ^ ^ K 1 0 m 1 !I5S® 
L> 5-7^y-6, 7->'7;U:tP-l-[(lR, 2S)-2-7;U;i-pi/ 
^'pyphVU] -8-y5^;l/-l. 4 - v't Kd- 4 -;^-+V + y'J >- 3 
Vl/^^'VKS 1 7 mg ( 1 . 0 Ommo 1) :foJ;r>'h 'Jxf-;l/7$ >2. 0 0ml 

^*n;t. ^^^»itT(;i 1 5 0 - 1 6 0 °c-e 1 8 nmimm,Lfzo ^ 
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mTkmmi- h V ^ Aizr^mt. i^m^^i:Lfzo '^i^ntim-my 

i-JU:fj;W<)i - 3 m 1 ^m^. ^fiT 1 0 ^mmW'ik. Ouu 

A (5 Om 1 X 3) TiSfeM> TRKIb^ h 'J A7K^f${CT p H 7 . 4{C^gL 

: 3 : 1 OT®lcJ:f9Mr^) L. m^nfzm&^<^^:^^ J -Jl^i)W1^^L^ 
m^Oit^!^ 1 1 8 m g ( 2 9 %) ^mzo 
: 225 - 226 V 

[a] D = -305.07(c = 0.276, 0. imWtit-^ h ^ J^7i<.mi0O 
'H-NMR(400MHz, 0. INNaOD) (5 : 

1.11 - 1. 19(4H, m), 1.48 - 1. 59(2H, m), 2.09 - 2. 13(2H, m). 

2.29(3H. s). 2.84(1H, br s). 3.30(1H. br s), 3.41(1H, br s). 

3.52(1H, br s). 3.78aH, br s), 3.94(1H, br s), 8. 26(1H, 2s). 
Jtm^mm. : C2oH22N403F2.9/4H20 t LT 

itif ffi : C, 53.74; H, 6.43; N, 12.54 

mm : C, 53.80; H, 6.02; N. 12.48 
#%^JC-1 

(3R) \ -Oi?jV:ir^i^tiJl7f.s.j[,}dnV jyy- 3 -7-i:9- h 

-Z^^^CD (3 R) -:^^Jl 1 - [ (R) - 1 - t°D U 

>-3-7-fe^-M2g (45. 9mmol)^-:>^ODy^>l00mni 
mmi. ^mcXi^ujlJfWKyi^Jl^l. 8 7ml (5 5. ImmoD^MT 

'H-NMR (400MHz. CDCl 3) 6 : 

1. 26(3H, t, J=7. 32Hz), 1. 53-1. 64(1H, m), 2. 07-2. 15(1H. m), 

2. 36-2. 42(2H, m), 2. 55-2. 67(1H. m), 3. 01-3. 07(1H. m). 3. 36-3. 42(1H. m), 

3. 49-3. 62(1H, m). 3. 67-3. 73(1H, m), 4. 14(2H. q, J=7. 32Hz). 5. 13(2H. s). 
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7. 29-7. 38 (5H, m). 

i^jL^jU I -Ky-Jj\/:^^'yijj\y7i^^;l- 3 - (R) - iia ^) -y—Jl^^^- 

M46mg(0. 5mmol)^xh5tKP75>(THF) 3ml izmm 
L. - 7 8 VlZXi- h U '^7 A (fx h U ^ 5^;l/-> 'J 7 ^ KO 1 m o 1 x h ^ 
b Vuy^ymm^lml (Immo 1) MTL> iHi^aJCTS O^^-^fliL^Co 5 
i&^^(Ci5'n;U^Kx5^;l/0. 12ml (1 mm o 1) ® 2 m 1 x h 5 t Fa 7 

1 ^tox.. t^mm^i^M^ h U 0 A7K?§fS ( 5 0 m 1 X 1 ) , |^f0^^7)< ( 5 0 

ml X 1) omizm^Lmm-^y^'y^ ^icr^mLtzo i#^>n 

15 f-yI/=4 : l@Mi*9:^fE^I:^'^l 5 Omg (83%) ^^m^i^tLXUtZo 
'H-NMR (400MHz. CDC 1 3) 5: 
1.24-1.29(6H.in). 1. 60-1. 75(1H, m), 2. 03-2. 19(lH,in), 2. 79-2. 91(1H, m), 
3.09-3. ndH.m). 3. 28(1H, d. J=9. 76Hz), 3. 32-3. 41(lH,in). 
3.55-3.65(lH.in), 3. 72-3. 77(lH.in), 4. 17-4. 24(4H,in). 5.13(2H,s), 
20 7.28-7.59(5H,in). 
#%^J C - 3 

^^^i^ tK^ 1 -^>':^;U;f^->:^yt/^:-;u- 3 - (R) -b°P 'J v=.r.7Uvp 

i— h 

V^X^^yl/ 1 -^>i;;U;j-^.>7f,;l,;J{j^;l,_ 3 _ (R) - h° D 'j i^-^l^^ d :^ 
25 -(-177mg(0. 4 9 mm o 1 ) / -;H 0 m ni?§f» L. ^Ki^T. 

MitiJ U -^7 A (8 5 %) 3 2mg (0. 4 9 mm o 1 ) O 1 0 m 1 y -;U 

5ft/g?^{^7K2 Om 1 ^5DX.-x^y-;U^@iL/:o fc7]<l^ v ^ n a 
^^>^^ (5 Oml X2) LfCo ^J^^J^TTKS^Ktti Lfc^. i^i^yUx 
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-x;^tt{±J (5 Oml X 3) L/co ^i^^^tz^mM'^mm-rV^i^^Uzx^m 
^^iS^@±L. UsZit^mi 6 Omg (9 7%) 'Sr^^'^ t LXmtZo 
'H-NMR (400MHz, CDCl 3) <5 : 

1.23-1.30(3H.in). 1. 63-1. 71(1H. m). 2. 09-2. 20(1H, m). 2. 79-2. 90(1H. m). 
5 3.10-3.20(lH,m), 3. 28-3. 43(2H, m), 3. 51-3. 65(1H, m). 3. 71-3. 84(1H, m). 

4. 19-4. 25(2H, m), 5. 13(2H, s). 7. 28-7. 55(5H. m). 
##^jC-4 

J^f-yU 2- (1 -^>v';l/;r^->7!7;l/»'-yl/- 3 - (R) -t:P';f^~;l/) 7 

10 1 -'Ov^yl/jj-^v/:^;!/;}?^;!/- 3 - (R) -fn »j i^^yl/v 

a:^-hl. 9 4g(5. 7 8 mm o I ) RLKi i/ x if-ig (Eschenmo 
ser's salt ) 2. 1 8 g (1 1. 5 6 mm o 1) h-hV JU2 0 Oml 

T-izh-h U>'^^SiL^ g|®'^(iB^S?x^;U2 0 0ml ^Jn^ 1 0%^?x>K 

15 (50mixi),io %mmmi- i^Ti^mm. ( 5 o m i x d , mwkw. 

7k (5 Om 1 X 1 ) (Dmiz&ti¥Lfio MS^W:^ h V ^ J^iZZ^m'^. Mi^ 
:i^Kx^;U=5 : immm^lOmEit^mi. 1 2 g (6 4%) ^W^i^tL 

xntzo 

20 'H-NMR (400MHz, CDCl 3) 6: 

l.SKSH, t,J=7.33Hz), 1.53-1.62(lH.in). 1. 79-1. 89(1H, m), 

2. ll-2.21(lH,in), 3.18-3.31(2H,in), 3. 38-3. 48(lH.in). 3. 51-3. 63(1H, m). 

4. 22(2H. q. J=7. 33Hz), 5. 14(2H, s), 5.58(lH.s), 6. 26(1H, d, J=l. 96H2). 

7. 29-7. 38(5H, m). 
25 ##MC-5 

xf-;l/ 1- ( 1 -0-:;^;i/;r4-->7^;U^-;l/- 3 - (R) - h°D 'J 

x^;l/ 2- ( 1 3 - (R) - \iu^)i?-Jl) 
T^'UU-h852mg(2. 8 mm o 1 ) . g^K^^°5 A 5 m g ( 0 . 0 2 
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mmo 1) {ci?JL^yUji-T-;H 0 0 m 1 *3tax.. *.?^T{CTjifJ (1 0 ^S) 

^mwLfz. Kmmj'^. mm^^^iiL. m^m^ v'j * ^ a d v h r 
5 mg^^mmz^vt'^tLrmzo 

'H-NMR (400MHz, CDCl 3) 5: 
0.71-0.82(2H,in), 1. 19-1. 28(5H, m). 1. 43-1. 59(1H, m), 1. 84-1. 95(1H, m). 

2. 73-2. 85(1H, m). 2. 93(1H. dd. J=10. 25Hz. 18. 55Hz), 3. 28-3. 39(1H, m), 

3. 55-3. 75(2H. m). 4. 09-4. 15(2H. m). 5. 13(2H. s). 7. 28-7. 36(5H. m) 
10 #%MC-6 

1- (l-^>'JjV:t^i/t>JlTf>^;l-3- (R) -h°P'Jv^^;b) i/^g-fa 

1- ii -Oi^jV:ir^'>ijJi^^-ji^- 3 - (R) - t°n »; 
■>^D'/n/N->;^;i/;JC+->-5- h 5. 2 6g(16. 6 mmo 1) ^X:J^ y 

tCTiett{cLT-:^i^;l/X-x;U}fiai (5 0ml X 4) LfZo ^iy-^tz^mM'^ 

^mtirmzo 

20 'H-NMR (400MHz, CDCl 3) 6 : 

0. 75-0. 85(2H, m). 1. 22-1. 33(2H, m), 1. 45-1. 61(1H, m), 1. 82-1. 98(1H, m). 
2.69-2.78(lH.in). 2. 93-3. 01(1H. m), 3. 25-3. 36(1H, m), 3. 55-3. 75(2H. m), 
5. 12(2H, s), 7. 28-7. 35(5H, m), 11. 09(1H, br s). 

25 (3 R) - 1 -Oi/jV^^-yfjJl:f.^jl- 3 - ( 1 - t e r t -ZTh^i/tiJl 
:^.^J17 ^ y -> ^ p b°;P) b°P 'J > 

1- U -^>i?Jlt^'yi}Jl'^'^Jl- Z - (R) -fpUi^-;U) v/^p^ 
P^'?>:^;b^>K 2 8 9 mg (1 mmo 1 ) e r t -T'^y-yH 0 m 1 
?^^L. mia!CT-:^7x^;l/'J :/^7>> KO. 2 8ml (1. Smmol). h 
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Uj:.^;1/T5>0. 2 4ml (1. 6 mm o 1 ) OJIi{C?gT L. IliatCT 2 ^FhI 

^■^ y : g^Kx5^;l.= 4 : 1 m^'^^^mmt-^m 2 6 3 m g (73%) ^^m. 
5 %c^:LT^i/Co 

'H-NMR (400MHz, CDCl a) <5 : 
0.65-0.85(4H,m), 1.41(9H, s). 1. 59-1. 75(1H. m), 1. 95-2. 00(1H. m), 
2. 20-2. 35(1H. in), 3. 07-3. 15(1H, m), 3. 27-3. 35(1H, m), 3. 51-3. 65(2H, m). 
4. 87(1H. d, J=10. 3Hz), 5. 13(2H, s), 7. 29-7. 37(5H, m). 
10 [ a] D ''=6.83. (c=0.731,CHCla) 

+■7;^7^7 5A^ffl^.^fcHPLC^tfrJ;^9 4 : i©j^:^>^;t^- 
OS^tf (6 0 %e e) T-*)o/Co 

DAICEL CHIRALCEL OD, 25cin xo.46an 
15 ^W^: n-^+^f>: >r V^d/nV -;l/=95:5 
^ 1. Sml/mln 

tU: UV(254nin) 

20 (3R)^^.• 13.06niin 
15.65inln 

4 : 10M^J^4 g^74r h U;UJ;«9SMh^L2. 6 5 g® (3R) 

[ a] D ''=10.00, (c=0.660,CHCl3) 

25 #%l?iJD-l 

J^^;U T4? h7-tr:5'- 1^ 2 0 4 m 1 (1. 6 m o 1 ) 1 , 2-v?yD 

^■ji^>13 8ml (1. 6moI)^N, N- f-;U;fwUAT ^ K 3 U -y h 
>'I^{^^IS L. ^iSiCTj^^;^ •J'^7A460g(3. 3mol) ^iD^lsjiSiCT 2 

5 8 



2/17/09, EAST Version: 2.3.0.3 



OmmHgfCTSiL/co a^f:: i^^f^/i/j:.-^;!/! . 5 U y h;u^m7K^ 
( 5 0 0 m 1X3) L^TkM:^ h U -i^A-^^ML/Co •^'Jif-yi/i-T^yl/;^®^ 

L 1 1 3. 4 3 g (4 5 %) (Dumt^m^^m^t trmzo 

'H-NMR (400MHz, CDCl 3) (5: 
1.29(3H, t.J=6.84Hz), 1.47(4H.s), 2.47(3H,s). 4. 21(2H. q. J=6. 84Hz). 

^^J\^ 1 -T-lr5^;^>'^^yD/^•>:^;^;^'+■>^- h 6 1 . 7g(0. 39 
mo 1 ) <£-^>-fer> 5 0 0 ml {c^ftSL. 1 3 g*> a -^^^^^ 

^nx./:o JPSaii^fiT. yp^T-tr^- h 5 6. 2ml (0. 5 1mol 

) 01 0 ^m\K>-^ymm^myUzo Kmi}miL^ibfztZ.^l:my^^ 

>-t'>mi^^mTifzo mrmm. KJt^mm^-^ ihii2^rBmm^mLfzo s 
itmm^m^L. i ^si^K 5 o o m i ^^tix., ■^^^bmmLtzo ^mm^a^ 
sxL. ikm^m7i<7:m^ (5 0 omi x2) mmTkmwt^hv^uzx^mLfzo 
mm^^^LQ 0. 3 1 g (9 5%) (Dmim^^^rkvt'i^tixmfzo 

'H-NMR (400MHz, CDCl 3) 5: 
1.08-1. 18(4H,m), 1. 23(3H, t. J=6. 84Hz). 1. 27(3H, t, J-7. 33Hz). 
1.43(3H.s), 2. 91(1H. d. J=15. 14Hz). 2. 98(1H. d. J=15. 14Hz), 
4. 09(2H. q, J=6. 84Hz), 4. 19(2H. dq. J=l. 95Hz. J=6. 84Hz). 
#%MD-3 

(E) -JL^yU 3- (1 -Ji h^'>7^;l/:j-:-;U->^pype;l/) -2--/f-y 
7- h 

Ji^yU 1 -i h^->:^;i/;}{ji;u-^- t Kp + ->- - ^ f-yU- i/ ^ p^ p 
/N->:?^p/xVT- h 9 0. 3 1g(0. 3 7mo 1 ) ^t°U -^^^ 1 8 2m 1 {C^ 
mU -1 0^*^^,-5''C{c:T^;^--;^^py K«TL/co iiTOT^. (SjS 
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y^S'VTffltii (3 0 0 ml X3) LtZo ^h'^mWim^ I M^mt (1 U -y h 
Jlxi) . ISfPA^Tk ( 1 U hJlx 1 ) OHiic^Jfe^L. h ^)^Uz 

r^mLtzo ^(Di^^uvn/ ^>mmizovizri, 8 - vr-tK t-/^ n [5, 

*^7^> SJ©^/^^ 1 j^^ilK ( 1 U 'V h;ux 1 ) . fi&fn^^TK ( 1 U 'V hybx 

= 9 : l^tilSPJ:*^ 5 6. 5 7 g ( 6 8 %) mmit^'^^m^mt LXUtZo 
'H-NMR (400MH2,CDCl3) 5: 

1. 01 (2H, dd, J=3. 91Hz, J=6. 84Hz), 1. 24(3H. t. J=7. 32Hz). 

1. 28(3H, t, J=7. 32Hz), 1. 40(2H. dd. J=3. 91Hz. J=6. 84Hz). 

2.29(3H.d. J-1.46HZ). 4. 13(2H. q. J-7. 32Hz), 4. 16(2H. q. J=7. 32Hz). 

5.78(lH,d,J=0. 98Hz). 
#%^]D-4 

4 - (1 - J. h4^->^;U.l{-;i/->^a7^pb°yl/) - 1 - [ CS) - 1 -7^-/1/ 
^f-yl^] - 3 - ep 'J >- 2 

(E) -x^;b 3- (1 -i h + ->^;l/;Jx'^;Ui/^p:fDtVU) - 2 -^f- 
y7-h 2 5. 3 7 gC0. 1 Imo 1) ^E3^>fl:^5^ 3 0 0 ml {C^ft?L. N 
-^DtX^'i/>>r ^ K2 3. 9g(0. 1 3mo 1 ) ^a'JCfciij^MCTyt'X 

i^^^MLmm^^mmLtzo j-ji2 5 omi izmmi. ^K7k^ 

r^h'J-i/AlS. 8 3g(0. 2 2mo 1) ^iD^. ^MJ'T (S) -^x^yb 

if-;u7^>i5. 8 4ml (0. 1 2 mo I) =^mr Lfzo mrmj'^mmz 

T3 0^!iJ$L. 4^PBlJPil5aML/zo 5«T^?§^^giL. ^^tlicffF^ 
x^^U 5 0 0 ml ^^n^> tK ( 5 0 0 m 1 X 1) , i M^i^m ( 5 0 0 m 1 x 2 
) . IS^DA^tK ( 5 0 0 m 1 X 2 ) ©IHJC^^L. ill7RfiSS?:^ h U A{CT^# 

L. n-^^1f> : 1 : l^tfjSUJ^t) 13. 1 g ( 3 9 %) 

it^^iwmtirmzo 

6 0 
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'H-NMR (400MHz. CDCl 3) d : 

1. 13- 1. 15(2H.in). 1. 18(3H, t, J=6. 83Hz). 1. 60(3H. d, J=7. 32Hz), 
1.61-1.64(2H.in), 3. 80(1H, d, J=19. 53Hz), 4. 09(2H, q, J=6. 83H2), 

4. 13(lH,d,J=19.53Hz), 5. 56(1H, q, J=7. 32Hz). 5. 85(1H, t, J=l. 47Hz), 
5 7. 25-7. 37(5H. m). 
#%^JD-5 

4 - ( 1 -X K4->^;^;l/4?^;l>'->^ hVl/) - l - [ (S) - 1 -^x— ;l/ 
- 2 - b°P U K> 

4 - (1 -i h + ->7!7;l/;i-:-;U'>^'Dyn tVl/) - 1 - [ (S) - 1 -7x- 
10 ;Ui5^;U] - 3 - t°D ij >- 2 1 3. 1 g (4 3. SmmoD^^^y 
-;l/3 0 Om 1 ic^lSL. ^^1:6^4 0 0 mg^Jta;iT7Km;?ffl^TlCTl 8^ 

ia»L/co s»7^. sjs^^^^ariiLft^iL. 13. 0 g o 9%) ©:g 

*^«l^4^(iNMR^#flIJ;t) (4S) : (4R) =3. 5 : 1 CDM^4^5T*-5 

15 ztf)<mmLtzo 

'H-NMR (400MHz, CDCl 3) <5 : 
0.63-0.65 0.71-0. 73(2H,m), 1. 11-1. 28(5H,in). 1. 51-1. 60(3H. m), 

2.14- 2.31(lH.in). 2. 43-2. 52[(S)-2H RO' (R)-lH.in]. 2. 64-2. 76C(S)-2H. m], 
3. 14[(R)-2H, d. J=7. 81Hz], 3. 48[(S)-1H. t. J-8. 79Hz]. 3. 97-4. 15(2H, m), 

20 5. 49 RtfS. 52(1H. # q, J=5. 86Hz 6. 84Hz), 7. 14-7. 36(5H. tn). 
##^JD- 6 

(4 S) - 4 - (1 -J^h^iytlJ\yyf^:=.J\^'>^xn:/'x:it'Jl) - 1 - [ (S) - 1 
-7x~;l/Ji^;l/] - 2 -b'o 'J v^V^^V 
4- (1 -X h + v'5!7;U:i-'— yl/v^DT'DhVU) - 1 - [ (S) a.- 
25 - 2 - t°P 'J K> 1 3. 0 4g(43. 3 mm o 1) ^^>-{f > 5 0 

Om l{c^§jSL^ P-y > (Lawesson) li^l 9. 26g(47. 6mmol) 

7X-r U:t^i^^fe^^f/•Co n-'N+Hi-^ : yyp t°7UJ:.-xyl/= 1 : UZX^ 
6 1 
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mnm^LQ. s i g [e 2%^w (4 s) wmni (Dmiit^f^^nm^ti 

'H-NMR (400MH2,CDCl3) 6: 
0. 63(2H, d, J=2. 44Hz), 1. 11-1. 23(2H, m, ). 1. 14(3H, t, J=7. 32Hz), 
5 1. 59(3H, d, J=6. 83Hz), 2. 68(1H, dd, J=8. 79Hz, J=17. 48Hz), 

2. 79(1H, dq, J=8. 30Hz), 3. 02(1H. dd. J=7. 32Hz. J=ll. 23Hz), 

3. 09(1H, dd, 79Hz. J=I7. 48Hz), 3. 76(1H, dd, J=8. 30Hz. J=ll. 23Hz), 

4. 01 (2H. q, J-7. 32Hz), 6. 39(1H, q. J=6. 83Hz). 7. 30-7. 36(5H. m). 
##f»jD- 7 

10 (3R) - 1 -^>v?;i/:t4=-'>;^;l/^:-;l/- ( 1 -ji h4-'>:^;l/.t:-;l/->^ p:^ 

(4 S) - 4 - (1 -X h + i/:^;l/;K-;U'>^^pynt°;U) - 1 - [ (S) - 
1 -7xxyl/if-;l/] - 2 - h°P ij i?>f-:t>G. 8 1 g (2 1 mmo 1 ) 
^y-;U4 0ml {'^^L, 74^-X'yy;b2 I ml ^UaA.Qm^1jDm^mLfZo 

4 0 0 ml izmm L 1 0 %T V^-TtK (500mlx2). 0. 5 ^^mm ( 

5 0 0 m 1 X 2 ) . mm^m7i<. ( 5 0 0 m 1 X 2 ) ©HJC^^^. ^StKJSSK:^ h 
'J^Uzx^mi. ^i«^S±L^Co g|igtl^i^^pp^r5'>2 0 OmUz^m 
L. !>vJl^^Wt<>'JJVi. 57m] (3 2mmo 1) ^MTLfCo MTO7^. 

20 S^&^$fg^2 0B#m«lMLf:o S;B*I7^. ?§ii^SiL. ^^tl^->'J;^ 
fJliyvI^^v?\^i^'3y^-iznL. n-^^-9-> : g^KJ^5'^b= 4 : 1 
^J; ^9 3 . 6 2 g ( 5 4 %) omEit^^^rnVtrnt LTli/Co 
'H-NMR (400MHz. CDCl 3) 5: 
0.71-0.82(2H,ni). 1. 19-1. 28(2H. m. ). 1. 43-1. 59(1H. m). 1. 84-1. 95(1H, m), 
25 2.73-2.85(lH,in). 2. 93(1H, dd, J=10. 25Hz, J = 18. 55Hz), 3. 28-3. 39(1H, m), 
3. 55-3. 75(2H.in), 4. 09-4. 15(2H. m), 5. 13(2H, s), 7. 28-7. 36(5H, m). 
#%^JE- 1 

(3 R) - 1 -K>i^jVt^'>tiJU^:-;V- 3 - [ 1 - (N- t e r t 
•ytUlyji-Jl-N-^^Jl) T ^ y S/^ PT^P eyl/] fc°P'jv'> 
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(3 R) - 1 -K>'Jjl^:t^iyi3Jl^^^-jU- 3 - ( 1 - t e r t -y'h^'yfJ 
;U^\=.yl.7 ^ y i/^D-/ntVU) t°P U 1. 27g(3. 52mmol)^ 
3'5^l:^5'>'l/2 2m K N, N-i^y ^;l/.+ yl/AT ^ V 2 m \ (DM-^mmi^Mm 
^^b®8. 2g(35. 2mmo \) ^m^. m'S^VS OVm^mf^ 

'H-NMR (400MHz, CDCl a) 6 : 
0.55-1.00(4H.in). 1.42, 1.44&t; 1.47(9H, # s), 1. 50-1. 69(1H, m), 
10 1.80-1. 95(lH.in), 2. 25-2. 55(1H, m), 2.81 SO' 2. 84(3h, # s), 
2.98-3. 12(lH.in), 3. 24-3. 34(1H, m), 3. 51-3. 65(2H,in), 5. 12(2H, s). 
7.30-7.36(5H,in) 
#%^?lJE-2 

(3 R) - 1 3 - [1 - (N- t e r t 

15 v7!7>'l/4^'-;l/-N-Ji5^;U) T ^ y '>:^ pyp bVl/] b°P';^> 

(3 R) - 1 -^y'J)l:^^'yti)l7f.-)V- 3 - ( 1 - t e r t h + ->:^ 
;l/;J;^;UT^y>'^pyDtVU) t'oUi^yi. 04g(2. 89mmol)^ 
B^WiJ.'f-}]/! I, 6m K N, N-i^y ^;l/4^yUA7 ^ Kl m 1 «DM^?§iitl 
^ft?L^ ie>fbffi6. 7g(2 8. 9mmo 1) i=t©4'7?8 0''CT4 

: i^gfif-;U=4 : 1 ^thSP J: <9;^ie{t^i^ 8 3 Img C7 4%) ^i^^m 

'H-NMR (400MHz. CDCl 3) 5: 
25 0.5-0.98(4H,in), 1. 05-1. 18(3H, br s), 1.43 &U^"1.46(9H, ^ s). 

1.47- 1. 61 (lH.in), 1.78-1.93(lH,in). 2. 34-2. 53(1H. m), 2. 83-3, 43(4H. m). 

3.48- 3.62(2H,in), 5. 12(2H, s), 7. 32-7. 36(5H, m) 

#%^JE- 3 

(3R) - 3- [1- (^>-:^;i/>f^->7-t?5^;u) 7 ^ y ->r^ p^p b°;i/] -1 
6 3 
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(3 R) - 1 -Kyi^ji:t^iyiyjl7r:-Jl- 3 - ( 1 - t e r t -rh^^ti 
JU^:-;lTijy^u^ti\fjl)\::u^)'yyi. 8g(5. 0 mm o 1 ) iC^K?^ 

4 8ml (2 5mmo 1 ) ^]!jp;i. ^my. O i^Ji^^^'>T-t=f- JU^ a "7 ^ K 
0. 8 6ml (5. 5 mmo 1 ) ® 2 0 m 1 -r h'^ t >^?^>^j^TL. 

lii^atcT 1 i^raW^ t/co RmmT^. Kmmm^Tk-}^ (i o o m i x i ) l. 

0%^i>iE (1 0 0ml X 1) , fig?Dj^K7K^:hhU.5A7K^?^ (1 

0 0 m 1 X 1 ) , te^n^^TK (1 0 0 m 1 X 1 ) 0)l|iic^5fe?^ Lfio W^S^W 

##^] E - 4 

(3R) - 1 -^>>^;l/:t4-'>^;U;}{->>U- 3 - [1- (N- 2 -Ky i;^ jl^it^ 
■>j^^yl/- N- t e r t -y h^'>;>7;U.-K->>U) 7 ^ y -> p-/p tf/l/] b°P U 
y 

(3R) - 3- [1- «y'Jjlt^'>T-ti-jV) T ^ y >>^ PT^D h°yl/] - 

1 -^>':^;U;i-+i/;<7;l/;K-;Uh°p'j i^>5mmo 1 h 5 t Kn 7 7 > 1 0 
Omnc^«?L. ?Jc?^T. '^'7>-x^7t Kn^^^tt^*:® l mo lxh5t 
KP7 5>?g?^^3 0ml (3 Ommo 1 ) ^^TLfCo /iTI*7^. m'S^lzr I 

^if7K^:^hU't7A;^^^g^l 0 OmK 7K5 0 m 1 ^Jnx. 4 BPhW# L/co RfC 
^^fSOT^h^k Kn75>€;$:53-gKL. TKM^i^^^^JlJ^-v^Jlt^m (1 0 0m 

1 x3) L/co ^io'^tz^mm^m^^^^'yyi.izr^m'ik. mm^^i:ifzo 
M. 6g(7. ^rtimo\) ^m^. m.mzx\ ^^fm^Lfzo 

^■^ y : S^lfi^;u= 5 : 1 ^tB^ J: 0 1. 3 1 g ( 5 3 %) O^IE^t^'^^^ 
6 4 
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'H-NMR (400MHz. CDCl 3) 6: 

1.48-1. 11(4H,id), 1.21-1.35(lH.in), 1.39 S^' 1. 47(9H, ^ s), 

1.79-1.89ClH,in), 2. 24-2. 69(1 H. m). 2. 83-3. 69(8H, m), 4.47(2H.s). 
5 5. 12(2H,s), 7. 29-7. 36(5H, m). 
#%^JE- 5 

(3 R) - 1 - [1 - (N- t e r t h4^->^;U;tf-;l/-N- (2 -fc Kp 

(3R) - I -O'Jjlt^'ytiJl^^^-Jl- 3 - [1- (N- 2 -^>i?;U:t 
10 +->Ji5^;l/-N- t e r t-:^ h + ->:^/P'f^->'l/) 7^7 ■>^oypt°;H t°P 
U-:^> 7 7 2 mg (1. 5 6mmo 1) ^>^y-;l/2 0ml ti^l^L. 5 %^n° 

b> 1 Okg/cm^ {CT3 6I^FBl7kl(§»L^Co S^iis^T^^ 5%^-?^>''t7A 

i^^^ariL. / ^ y - ji^^^^Lxnmt^m A i smg o 8%) ^m^o 

##^«JF- 1 

j^^yi/ 1 - t e r t -y b^i/ijji7i-:s:.jir i J ^ vzf^ >t> Jit:^>^3- 

_t 

^^J^ tKjI 1, 1 -•>^'P7'^>v'7l7yl/'J^+->^- M . 72g(10. 
20 Ommo 1) e r t --/^y-^U (2 Om 1) izmML. i^y ^-JUV >^ 
7y'K3. 3 0g(l. 2mmol). h U if-yl/7 i > 1 . 6 7ml (1. 2 
mmo 1) ^jtax.. ll|fejta«ifiML/io ^iK^®±L> ^}S^-> U 7^y";U?^7 5 A 
i^P^hiy-5 7^-(Si02 1 20ml. ^^if^ : g^^x^;l/= 2 0:1 
-4:1) tCTML. mB>fl:^«fel2. 1 1 g ( 8 7 %) ^ff/'o 
25 'H-NMR (CDCh)^: 

1. 28(3H, t), 1. 43(9H. s). 2. 00-2. 04(2H, m), 2. 31(2H. brs), 4. 22(2H, dd). 
#%^]F-2 

1 - t e r t - y h^->;^;U^-;l^7 ^ 7 PT'r^ 

1 - t e r t h + '>:^/;l':f:-;l'7 ^ y py^ >;^yl/;j^>^7 

6 5 
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~h 6 4. 2 8 g (2 6 4 mmo 1) (4 0 0ml) ir^j^L. 1 

m^Tkm^t-h h V ^ j.:^mm (4oomi) ^t/Dx.. Mu-T:-im.mwLtzo mm 

tZo 

'H-NMR (CDCl3)5: 
1.45(9H. s), 2.02-2.08(2H,in), 2. 26C2H, brs), 2. 67(2H, brs), 
5. 20(1H, brs). 

^^Jl 1 - t e r t -zfh^-yijJlTf.^Jl^Ti J - B-^^V ^ ^ 
vrT^^^C'AS. Og(0. 2 1 mo 1 ) ( 1 0 0. 0 m 1 ) {C 

^o^^ ^h\zmmm% (is. omo ^sn^r. MTiNFrHm^L/-co c 

h4^-x;i;;U,-K^yU7 $ y >'i>Dy^>75;yU.-j^>g{ 5 5. 2 9 g(0. 26m 
ol)^THF(4 5 0. 0 ml) lc:^»L. 1. \ ' -ft )\^if.-)\.'J l 
-^1^4 5. 8 1g(0. 2 Brno 1 e) ^Jo^, ^ia-ei. ^^fiiW^X^fz. Z 
-{C, ±ISO^r4^i/'i7A^OTHF^?S (4 5 0. 0 ml) ^3 0^;6^(:^T^S 
TL. ^b{-^2aT2BrBllt^^^L/Co ^ffl^^SiMs 1 0%^^>M7j<^fS-i^ 

/Co 

'H-NMR (CDCl3)i5: 

1.26-1.30(2H,m), 1. 43(9H, s), 1. 87-2. 08(4H, m), 2. 68-2. 70(2H, m), 

3.54(2H.s). 4.20(2H.q). 5.22(lH.brs). 
#%^|F-4 

J^f-;!/ 1 - t e r t -r h^->;!7;l/;K-;U7 \ J - Kd4=-'> pt^:^ 

6 6 
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J^f-yu 1 - t e r t h + ->:^;U7jf^;l/7 5 y -yS-;f+V '^'pu-f^ > 
yp/VT-hTO. 2 1 g ( 2 5 7 mmo 1 ) ( 5 0 0. 0 ml 

) l::?gj|gL. 7X?^T. im.\'c^^^%± V')^L.^. 8 6 g ( 5 1 4 mm o 1 ) ^ 

LT6 5. 2 5 g (9 3%) (omt\\.^m^nfz. 

'H-NMR (CDCl3)(5: 

1.28(3H, t), 1.44(9H,s), 1. 84-2. 57(8H, m), 4.17(2H,q). 
#%^JF- 5 

10 1 - t e r t h^->:^;i/;if-;b7 ^ J n^^ >-/p/^y 7- h 

1 - t e r t hi^->7f7;l/4<-yU7 i y - jS- t Kd + >'v^ 
^>ynvV7- h65. 25g(238 mmol) ^^{c^'f-Vy (10 0 0 
ml) IC?§ML. h';i^;UT^ > 6 6. 3 0 ml ( 4 7 6 mm o 1 ) ^Jp^/Co 
^JC7K-#i^?^i|]T> ^^>X;U.-};-;U^'o 'J K2 3. 9 3 ml (7. 0 4mmo 

15 1) ^i^TL. M-emPam^L/io CCJCl, 8 -v^7^f fv-^n [5, 4 
, 0] -5 >x-tr- 7 -x> 7 8. 25ml (523. 6 mmol) ^^KTL^ ^ 
«{C#MLT^za'e5KrFHHe*5^L/^:o 1 0 %^i>K7K^?^t&DftefD:^^7K-e^ 

fS^b^l^J 4 0. 9 5 g ( 6 4 %) ^%fZo 
20 'H-NMR (CDCl3)(5: 

1.28(3H, t), 1.43(9H,s), 1. 91-2. 05(2H, m), 2. 27(4H, brs), 4.20(2H,q). 
5. 88(1H, d, J=15. 6Hz). 7. 16(1H, d, J=15. 6H2). 

3 - ( 1 - t e r t Y^'yii )\/-if^-}\^7 x J ar^^yU) - 4 - 
25 - Yuzt^ JT- h 

if-;!/ 1 - t e r t h + >'^;U;tt"— ;U7 ^ J yi^u-/^ y-fu^j 7- 



h40. 95g(152mmol)^~hpyi5'>(210. OmDC^jl^L. 
■r ^;U^'7-v'>5 7. 2ml ( 4 5 6 m o 1 ) ^inx.. SfiT 2 BPalit 



6 7 
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5 0 0 ml, :mm^^Jl^=2 0:1-3:1) {CT3|tjS!L> 

^t'^<^ 2 6. 6 0 g ( 4 1 %) ^mtZo 

'H-NMR (CDCh)^: 
1.26(3H. t). 1.43(9H,s), 1. 75-2. 22(6H. m), 2. 42(1H, dd. J=15. 6, 7. 8Hz), 
2.56(lH.dd,J=15.6.4.8Hz). 4.12(2H.q), 4. 21(1H. dd. J=14. 1. 7. 3Hz). 
4. 45(1H. dd, J=13. 1, 8. 3Hz). 4. 70(1H, brs). 

#%MF- 7 

4 - ( 1 - t e r t -y h^-y-fjJUt^—JUT i J ^ u^f-;]/) - 2 - b°p K 

^^J\y 3- (1 - t e r t -y'h^iyiJJU7ii::ijlT i J -y^u-f^jV) -4 
--Vu^^ JT-V2 ^. 6g(62. 5mmo 1 ) ^x^y-;u ( 5 0 0. 

Cm 1 ) (C^gilSL. 7;f^-^-yy;l. (R- 1 0 0 ) 4 0. 0 ml OKSlX}:^^ J 

^j«i^?§ii<£:SiL/;o cn<£:h;Ux> (2 0 0. Oml)lC^«?L. Ito 
i|H«ML/io SJC?^^> ^ii^SiLmE^t^igal 5. 1 3 g (9 5%) ^ntz. 
'H-NMR (CDCls)^: 

1.43(9H.s), 1.7-2.6(8H.in). 3. 1-3. 5(3H, m). 4. 84(1H, brs), 

6. 20 (IH, brs). 

1 -Ky^jji- 4 - (1 - t e r t -zf V^i/jj )V7f.z.j\,T I J •/^pr^;i/) 
- 2 - Ifp 'J K> 

4 - (1 - t e r t - r h + ^:^;^t^-y^T^ J v'^'p^^yl/) - 2 - fn U 
K>15. 13g(59. 5mmo 1) ^N, N-xy^yl/T^yUAT^ K (3 0 
0. Om 1 ) ll^^L. ^X?^T. TRl^^t:^ h >;«t7A (6 0 % ■9-X^> 
■>'3»2. 6 2g( 6 5. 4 4 mmo 1) ^Jp^. ^MT?3 0^PaW4^L/zo 
CC{C. A;>-;^;I,yo J |.'7^ 7 8ml ( 6 5. 4 4 mm o 1) ^ioA. ^iST 
-Bfelt^^LfCo J]^m^'H#LTl^/■cOT^ im\t-f-Y')^U\. 1 9g (2 9. 
7 4mmo 1 ) SDX^v'yUT/Dv-r K3. 5 4ml ( 2 9. 7 4 mmol)^ 

6 8 
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iL/Co M^v"J;^y;l/:^-^A^7o-7 hr^7^- ('>U^^;U8 0 0 ml, 
mm^i'J^-.^^-^y^lO : 1-1 : l-»2 : 1) iCTMlSIL. ^fS^b^ife 5 
. 6 5 g ( 2 8 %) ^mzo 
5 'H-NMR (CDCh)^: 

1.41(9H,s), 1. 69-1. 71(1H, m). 1, 95-2. 19(5H, m), 

2. 36(1H, dd, J=17. 0, 7. 8Hz), 2. 52(1H, dd, J=17. 0. 9. 2Hz), 

2. 95-3. 29(3H, m), 4. 43(2H. AB-q, J=14. 6Hz), 4. 77(1H, brs), 
7. 22-7. 34(5H. m). 

10 #%«?tj F - 9 

4 - (1 -T ^ y v^ay^yP) - 1 -Ki^i^ji- 2 -fc-g ij K> . h ij 7;U?f 

1 -^^i?;!/- 4 - ( 1 - t e r t - y h + '>:^;l/;n'-;l/T i 7 >':J'o7'>;l/ 
) -2-h°P'J K>5. 6 5g(16. 4 0 mm o 1) {C^!K?^T> h»J7;U:tD 

15 ( 5 0 . 0ml) ^mrt. ^ur- ] ^mr# Lfco Mmo:>u.m^^^ l. 

fZc 

'H-NMR (CDCh)^: 
1. 73-2. 35(6H. m). 2. 55(1H. dd. J=17. 5, 7. 3Hz). 
20 2.72(lH.dd. J=17.5,9.7Hz), 2. 83-2. 92(1H. m). 

3. 33(1H, dd, J=10. 7, 6. 3Hz), 3. 44-3. 49(1H. m). 4. 43(2H. AB-q. J=14. 6Hz). 
7. 14-7. 35(5H, m). 

#%I»JF- 1 0 

l-^>y;u-4- [1- [N' - p - ^;l/J■>x;l/;f^-;u- 2 - (R) -b°p 
25 T^y'>^py5";l/] -2-t:PU F> (f r. 1) (fr 

. 2) 

4 - (1 -7^ y i/^u-i/i-j]/) - 1 -K>'Jj\/- 2 -h°P U K> • h U 7;U 
^^^^^5. 8 7g(16. 4 Ommo 1 ) ^iS'fby (^^M<^I^*L 
/cfc©) 3 0. 0ml immi. h°>j-:^>13. 2 6 m 1 ^Jp^/co 7J<?^T^ 
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D- (R) -N- p- h;i/i>x;i/5}x^;i/yp i; >gfi?D^^ K7. 0 7g (2 
4. Qmmo \) (Dmt/^lyymm (3 0. 0 m \ ) ^'MT L . ^UH—^m 

M7xmf- h ^ An-^rn l tzo mm^^w^ lt i/ >; ;^ y ^ a ^ p ^ h r 5 

y>(- i'yUij^Jl I kg, B^iei^;U-Btg?i^;U: ^' v/phVl/Ji-xyb 

= 50: 1 ) izrmm. (f r. 1)3. 1 6 g ( 3 9 %) . (f r. 2)3. 

3 3 g (41%) ^mtzo 
&^mW (fr. 1) 

'H-NMR (CDCl3)«5: 
1.55-2. 37(12H.in). 2.45(3H, s), 2. 57(1H, dd, J=17. 0, 9. 2Hz), 
2.90-2.98(lH,in). 3. 10-3. 17(1H, m). 3. 25(1H, t, J=9. 7Hz), 

3. 36(1H, dd, J=9. 7. 5. 8Hz), 3. 51-3. 56(1H. m). 3. 85(1H. dd, J=8. 3. 2. 9Hz). 

4. 41 (2H, AB-q. J=14. 6Hz). 7. 22-7. 36(7H, m), 7. 72(2H, d, J=8. 3Hz). 

(fr.2) 
'H-NMR (CDCl3)(5: 

1.50-2.44(12H.in), 2. 45(3H. s). 2. 52(1H. dd. J=17. 0, 9. 2Hz), 

3. 03-3. 18(3H. m), 3. 36(1H, dd, J=9. 7, 8. 3Hz), 3. 51-3. 56(1H. m). 

3. 88(1H, dd, J=8. 7, 2. 9Hz), 4. 48(2H. AB-q, J=14. 6Hz), 

7. 22-7. 36(7H. m), 7. 71(2H, d, J=8. 3Hz). 
#%«ajF- 1 1 

1 i- (1 -T i y iyi/ay=f-jl) -2-epU K> (f r. 1) 

l-^> 4- [1- [N* -V- hJl^>XJl'7i:s:.;]/-2- CR) - t° 
D U i^>:?!7yI/.-h"~;H T i y •> ^ vzT^Jl] - 2 - t°P >; K> ( f r . 1) 2. 

4 0 g ( 4 . 8 4 mm o 1 ) (CtK 1 5 m K 15ml ^Ijdk.. 2 am. to 

*«lML/co S;E^{C7K (1 0 0ml) ^Uq^. ^ ot2t^ji2.izX'ffc-^ 

Tkmti-v^j^ATkmmizrm^^TJitiv tifio ^pp*;i.a (150 

ii^SiLT. ^IB^t^i^l. 0 1 g (8 5%) ^mtz. 
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•H-NMR (CDCl3)(5: 

1. 44(2H, brs), 1. 58-1. 99(6H, m), 2. 30-2. 38(1H, m), 2. 49-2. 56(2H, m), 

3. 03-3.07(lH,in), 3. 28-3. 32(1H, m), 4. 45(2H, AB-q, J=14. 6Hz), 

7. 22-7. 35(5H, m). 
5 #%^JF- 1 2 

1 -Oi^jl^- 4 - (l-Ti y y^gy^j]^) - 2 -b°P U K> (f r. 2) 

I 4 - [1- [N' -p - hJl^yXJi't^-Jl- 2 - (R) -t° 

u^) 'J>tiJ\^^:-j\y] y -/^PT/f-yl/J -2-t°D'; K> (f r. 2) 2. 
84g(5. 73mmol){r7K20mK MiMM 2 0ml ^ijn;i. 2 BPalioii 
10 iSMLfCo J^im^ SfC#g{37i<l 0 Oml^jQ^. ^ o D7^;1/Zs{ct^#^. tK 
miti- bV^2^7\(.mmizxm^^TJl^:^U tLtZo ^uu^.;UA (1 5 0ml X 

'H-NMR (CDCl3)5: 

15 1. 25(2H, brs). 1. 59-1. 99(6H, m), 2. 30-2. 37(1 H, m), 2. 48-2. 58(2H,m), 
3. 03-3. G7(1H, m), 3. 26-3. 32(1H, m), 4. 45(2H. AB-q, J=14. 6Hz), 
7. 22-7. 35(5H, m.Ar-H). 
##^JF-1 3 

1 -<yi^Jl-3- (1 - t e r t-zfh^'>tJlri-:si;],Ti y->:»D7>;l/) 
20 tf P U ( f r. 1) 

I -^yi^jl- 4 - il -7 i ^ i^^a Zf^Jl) - 2 - t'p 'J K > ( f r . 1 
) 1. Olg (4. 13mmoI) h7t:KP75>150. 0ml iz^M 
^mr. 7\(.mtV^^^7J\yi-r^A 6 2 7 mg (1 6. 5 2mmo 1) ^ 

:}^^Lr>^ijD^fzo uommmr. 1 21^™*^^^. ^i%LRit^miz'j^L-r-^7ii6 2 

25 1 m^x 1 5 %7iimti- h v^i^immQ 2 1 u \ . ^ ';>(C7K6 2 7 1 

^ •y:?^(CT-ir h U;U5 0. 0 m 1 ^Jo;i^ m^'V'J-t e r t -T'f-yU-:^* 
>'^'■^':^-M. 14ml (4. 9 6 mm o 1 ) ^^^ailTSD-t. -Mit L/io 
^iK^®*^. ^Jij^JUi; /j-'^ -7 ^ _ ij T^yyu, 2 3 0 - 4 0 0 y 
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•yv^. 100ml, 5%/^ y-Jl-::;aat^JlA) lzr^mLmmit^m2 
1 2 m g ( 1 6 %) ^ntzo 
'H-NMR (CDCh)^: 
1.45-1.98(15H.iii). 2. 06-2. 2DC2H. Hi). 2. 47-2. 52(1H, m), 
2. 75-3. 01(4H, m), 3. 57(2H, s), 5. 15(1H, brs), 7. 22-7. 37(5H, m). 
^%mF-l 4 

1 -O'JJI- 3 - (1 - t e r t-yh^jyiJJUTf.-jij i J v^u^T'f-jV) 
b°n 'J (f r. 2) 

1 -^>i^;l/- 4 - (1 -7 i y i/^p-Zf-yU) - 2 - t°P 'j K> (f r. 2 
) 1 . 5 0 g ( 6 . 14 mm ol)i^xh5tKD7^>200. 0ml {c^^ 
Ls ^?^T> i^mV)i-^I^T)Vl-^I.^ 3 2mg (2 4. 5 6 mmo 1 ) ^ 
{i^Looto^fc, MiS^T. 1 2mmtm. «LSM{::ii>Lf 07K9 3 
2/i U ^l-^Tl ^%im\ti'Y')^I^ii^mm Z2u\. $^»iC7i< 9 3 2 1 

«>7°{IT4? h iJ;U7 0. 0ml ^inx.. ?5(:l>7'-:^ - t e r t - -f 9 -J ti 
1. 6 9ml (7. ^ 1 mmo \) ^^MlzXlB^^ -^mnttzo 
^ffi^Sfim. ■> U 7^y;Ui? |x 7 ^ _ (.> ij 2 3 0 - 4 0 0 y 

•yi/^, 150ml. ^%:^^ J-Jl-^vut^jVL.-) KXn^LUmt^i^^ 

2 5mg (2 6%) ^?i/ro 
'H-NMR (CDC! 3) (5: 

1.45-1.96(15H.in), 2. 06-2. 20(2H, m). 2. 47-2. 52(1H, Bi). 2. 75-3. 01(4H. m). 
3.57(2H,s). 4.21(lH,brs). 7. 25-7. 37(5H, m). 
#%«^JF- 1 5 

3- (1 - t e r t -y h^>^;U^-;U7 W y/^nrf-;!/) t'n'J v> (f 
r. 1) 

1 -K^'Jjl'- 3 - ( 1 - t e r t -■y'V^iyti}i^^^~)l'T i J i^i7uy'^;V 
) h°D 'J (f r. 1 ) 2 1 2mg (0. 6 5mmo 1 ) ^x.^ j-)],2 0. 
0ml{C^ft¥L. 1 (i%^<^'J^K^m2 0 0 mg^;!ia;i. immmT (4 a t 
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mm'^^^L. mmt-^i/iui 3 emg (8 8%) ^mtzo 
m^mr- 1 e 

3 - (l-tert-7'h^ jytiJU^^-JUT i y -y^ u-f^JU) \iu^9y ( f 
r. 2) 

5 1 3 - ( 1 - t e r t --f y^^'^fj X J vpu^^)\^ 

) h'n U v^V (f r. 2 ) 5 2 5 mg (1. 5 9mm o 1) ^Ji^y-;U5 0. 

0ml IZ'mmt. 1 0 >^':7Aj^^5 0 Omg^tox.. tK^SpET (4 a t 

1 K'J/l^-3- (p- hyl/j:>x>'l/;j->— ;U;f-^-» T-<?5^-:^> 

1 -^>Xt K'J;U- 3 - t Kn^->T-l?^->^> 2. 3 9g(10mmol 
) © t° U y 2 0 m 1 (c 'J/i-Jl^T ^ y t° 'J > 1 . 4 6 g ( 1 2 mm o 1 
) ^in;t, -4 OtJCTp- h;l'i>x;U.-f,-;Ui'a 'J Kl 2. l 0 g (1 Im 

15 mo 1) ^jfjpx.. -fefe^lc^iaL^SJ^T 1 Stti^LfCo 7X 1 5 0 m 1 ^j^n^. ^ 
np;J-,;I/A (1 0 Om 1 x 3) TttAL. MTk^^i- h U AiCTfzlj^ Lfio ^ 
iK^§iL>"J;^y;t/^D^ (2 5 0 ml, S^gfi^yU : ^+-9- > 

= 1:2) tCTiltlllL. miEit^1^2. 8 8 g (73%) ^liy^c 
'H-NMR (CDCl3)(5: 

20 2.42(3H, s), 3. 02-3. 06(2H. m), 3. 43-3. 47(2H. m), 4. 32(1H. s). 
4. 86-4. 89(1H, m), 7. 15-7. 76(14H.in). 
##^JG-2 

■ru>mi^^^Jin . 90g(lll. 8 Ommo 1 ) O-r h-^h 

25 > 2 5 0 m I mmicm.WC 6 0 %7\^miti- h V ^ l< A . 0 7g(10 1. 7 5m 

moi) ^m^. 2^mMmtz^ €o^i-^>xt k-j^u-s- (p-h;b 

JL>XJVyi-^-j\yt^'» y^f-'Jyi 0 g ( 5 0. 8 2 mmo 1 ) h5 t K 
n7^>9 0ml^f^^m> lMMii»5tL/io m,m-^\ 0%^^>^7K 
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UD^. ^uut^jlA (2 0 0 ml X3) TtttbL. ^7k»i- h U -i; AT^^i L 
tzo mm'^^^L. v';:^y;i.^D^|>^57^- (-yVtrYJl, 2 3 0 - 4 0 
4 5 OmI. g^Ki5=-;U:/\+i^>=l : 3) iCTffi^L, Umit 

'H-NMR (CDCl3)(J: 

1.21(6H, t,J=7.3Hz), 2. 89-2. 92(2H. m), 2. 97-3. 05(1H. m). 

3.35-3. 39(2H.in), 3. 64(1H. d, J=10. 2Hz). 4. 14(4H, dd), 4.32(lH,s), 

7. 14-7. 38(10H. m). 
##*ajG-3 

(1 -A;>Xfc K'J/U- 3 -7-tf^>'^;L/) vu^- h 3. 4 0g ( 
8. 9 Immo 1) c7)>=^PDy^>^^3 0ml iC^p;P^^^>v;;H. 9 
1ml (13. 3 6mmo 1 ) ^tox.. M^aiCT-Bfeitf^L/Co ^ii^giL. 
>"J;^7y;l.^Dvh^77>f- (2 5 0 ml. 3 - 5 %y iJ' y ^ p 
i5'» {;:Tj|ti!L. ^ie^t^i^2. 6 4 g (8 4%) ^'^tzo 
'H-NMR (CDCl3)5: 
1.25(6H. t), 3. 16-3,19(lH,ni), 3. 62(1H. d. J=ll. 7Hz), 3. 79-3. 83(2H. m), 
4. 16-4. 22(4H, m), 5. 08(2H. s), 7. 31-7. 35(5H. m). 
##MG-4 

± 

3. 43g( 3 8. 3 3 mmo 1) ©JirJ'y-yl.^?^! 3 Oml{il^^7X^f(: 
iJ^)^J.<D^^ j-jumms 8. 4 4ml^^jn;i, ^M^' I mmt^Lfio mu'^ 
^iL 1 0 Ji>®7K^fg^;fjn;?.^ D D.-f^yPA (2 0 Om 1 X 3) Hi^liil, 

'H-NMR (CDCh)5: 
1.27(3H, t). 3.17-3.22(lH.m), 3. 66(1H, d, J=10. 7Hz), 
3. 83(2H, dd, J=5. 8, 8. 7Hz), 4. 17-4. 24(4H, m), 5.09(2H,s), 
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7. 33-7. 34(5H, m). 

##^JG- 5 

Jl 

-h732mg(2. 28mmol) CDT-t? h- h 'J 7 0 m HCi <y x 

tf- 05g(5. 6 7mmo 1) iMii»cDM:^';'t7A^ijn^. 

7K«iEK:^h'J't7A-e|!:j!SIL/Co ^ii^SiL. 6 9 mg (86%) 

'H-NMR (CDCh)^: 
1.29(3H, t), 3.60-3.64(lH.m), 3. 91-3. 95(2H. m). 4. 18-4. 25(4H, m). 
5.09(2H.s). 5. 66(1H, d. J=l. 9Hz). 6. 36(1H, d. J=l. 4Hz). 
7. 29-7. 36(5H, m). 

h ';p<^yPx;Ud-x + V-'i7A3->' Fl. 2 7g(5. 7 6mmol)0-:^> 
f-;U 7.;!/ + K?§?S1 Om 1 iC6 0 %7K^{b^ h';'>A192mg(4. 80 
mmo 1) ^in;i. ^^at? 1 5^Mf^L/-Co <^:l^-rJi5^;L/ 2- (1 - a;>o/ 
>'U^+->7!7;U;K-;U- 3 -7-tff-i^^;l/) 7^ U L/- h 1 . 39g(4. 80m 
m o 1 ) l O m 1 ^Snx.SST 4 ^ral^ 1 0 0 tT- 

1 V^mmWLtZo R^SfSictSfDA^Tk 2 0 0 ml ^m^^M^^Jl (I 00ml 
X 3 ) -effldH L, W^l^tS^n^±i7jc ( 1 0 0 m ] X 2 ) Lfco MtK^SIE 

^ h y -^AT'^jlS^, mm^^^L. v'U^yyUi^Pv hr^^^r- Cl O Om 
1, g^^x^yl': ^+1^->= 1 : 2) {CTi|tS8iL, ;^ie^L^^ 5 3 6 mg (3 7 

'H-NMR (CDCh)^: 
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0.84(2H,s), 1.20-1.25(5H,in), 3. 26-3. 28(1H, m), 3. 54(2H. brs), 
4.05-4. 13(4H,in), 5.08(2H,s), 7. 32-7. 35(5H. m). 

^^<>tiJl7ii^->3- h 2. 6 8g(8. 8 Zmmo \) (D^^ J -jumm2 1 

m nci m^Amt-t h ')^^yi(.mm2 7 m 1 ^m^. ^m-e 1 fkmt^itzo m 

m^^m O^i^iViJTK^^g^Jp^^po^i-.yUA (5 oml x3) TtttJBL. 

m7i<.mMSif- h U'^AT^i:^^. ^ii^siL. mE^t^^2. 3 5 g (97%) 

'H-NMR (CDCh)^: 

0.93(2H.s), 1.31(2H.d.J=2.4Hz), 3. 24-3. 28(1H. m). 3. 54(2H. brs). 

4. 06(2H, brs). 5.08(2H.s). 7. 30-7. 37(5H. m). 
##MG-8 

1 -^>^;l /;t^'>:^;U;fC-;U- 3 - (1 - t e r t h ^i^:^ J]^:n^jVT i 
y •> ^ p y p \dJl) >^ > 

^I^'t^>®f2. 3 5g(8. 5 4mmo 1) e r t -ri5'y-;U4 Oml 
^L. i^^x-^uy >ge7'>" K3. 5 2g(12. 7mmol). h'Jj^-f;UT 
^>2. 38ml (17. 0 7mmol)^ms 1 BfeJoi^ia»K LfCo ^JK^g 

Szi^>";7f7y;u*5A^o^hr^7^- (>";;^7y;i/ 6 o omi, 

'^+-y->:g^i?if^yp=2 : 3) {CTijtSSlL. mS^k^^^ 1 . 8 4g (6 2%) 

'H-NMR (CDCh)^: 

0.75(2H.s), 0.83(2H,s), 1.41 (9H, s), 2. 82-2. 89(1 H. m), 3. 71 (2H, brs), 
4. 22(2H. t. J=8. 7Hz). 5. 06(1H. brs), 5.08(2H,s), 7. 28-7. 34(5H,in). 
##^JG-9 

3 - ( 1 - t e r t -y h^'>;^;U^'-/l/7 ^ y p7°p bVb) 7-t?'5^v> 
7 6 
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1 --<yi^Jl:^^iyijjlyf.zLjl-3- (1 - t e r t h^'yiJ Jl^^-JUT 
I y iy^u-fah'Jiy) T-if^i^y 1 . 8 4g(5. 3 1 mm o 1 ) ©ii^^ y 
0 OmKci 0%^<vi^^Amm (1. 5g) ^m^n^Tr^UT. 

'H-NMR (CDCl3)5: 

0. 79(2H. brs), 0.87(2H. s). 1.44(9H,s). 1. 78(1H. brs). 3. 00(1H. brs). 

4. 01 (4H. d. J=7. 8Hz), 5. 29(1H, brs). 
##MH- 1 

i^jt^jl 3, 4^ 5^ 6 -X h57;l^;tP7^^- S 
3. 4. 5, 6 -X h77yU4-n7^;l/^ 3 0 0 g( 1 . 2 6 mo 1) 

^^*IL. mm^t'^<^ 2 9 4. 8 6 g^ia^t$!{ifel<!:LT?i/;o 
'H-NMR (400MHz, CDCl 3) d: 

0. 95 (6H, s). 
##^JH-2 

>^yf-;l/ 4 -i^x h^>/7;7;U;K.r:;l/;>t^;i/- 3, 5. 6 - h V 7;l^;fa 7 ^ -7 
- h 

i^ji^Jl 3, 4, 5, 6 -X h57yl/;i-D7^5- h 2 8 6. 4 g(l. 0 
7 7 mo 1) (Di^/i-jU7i^jlyA7 i K 7 5 0 m 1 ^^(Z. vd V^-^jnf-zH 6 
4ml (1. CSmol) ^^ZJf^ij ^ 2. 4 14. 6 3 g ( 3 m o 1) ^ 

^ia{cT2 GmmmwLfio m-^^^^w^. ^m^Am^mm (1200 

m 1 ) iz^^fz, i-f-;l/ (1 y .y hJlx2} T«t±JL/co W«l®^7]< ( l U -y 
h^Ux 2) . mO^^Tk (I U .y h;l/) T^^^. M7j<«i[ir:h h <J -^ATf^iiL 
/^o ^j^^WiL^ mejb^i^ 4 3 3. 6 1 g(l. 0 6 8 mol. 9 9. 2% 

'H-NMR (400MHz. CDCl 3) 5: 

7 7 
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1. 29(6H. t, J=7. 5Hz), 3.92(3H,s). 3. 96(3H. s). 4. 28(4H, q, J=7. 5Hz), 
4. 98(1H. s). 

m%mn- 3 

i>/i-Jl 4-'Jx.h^iy:fjJU7ii-jly/i-jl- 3, 5, 6 - h U 7;i/:t n 7 ^ 
5-h433. 6g(l. 068mol){C60 %fltEgf 2 U -y h 1 1 

1 -v h;ux 3) T}fttBL;^Cc W^S^tKI U -y h/k fi^^nA^^K 1 >J -y h;l.T 
^i^^. eSBJf- h U -^7A-e^iSL7^ic ^l^^^iL. me^t:^#;3 0 4. 3 5 g 

'H-NMR (400MHz. D2O) 8: 

3. 77(2H, s). 
#3|-ffiJH- 4 

2. 4. 5- h'j7;l^;j-p-3-y^;l/^m#B? 

4 -7!7;l/^:+i/y 3. 5, 6 - h V 7;U7f d 7 3 0 4 . 3 5 

i^y^;l/X;U.-J; + <> K (1. 5 'j >y /gfgjz h Uif-ypj ^ > ( 0. 5 U .y 
h^U) ^to^Tl 4 0'CT6 4I^PamjtLfCo ^Sdi^ip^. v'pf + 
v'K^SiL/co U -y h;i.^Jax.i-f-;u ( 1 .y h;i/x 3 ) 

ttttiL/^o Was^TKi u y h;k fiS^n^i^TKi 'J ^y h ^'UT-iSfe^m. mMf- V 

-i^ATML/Co ?§^^ifiL, mie^b^i^l 7 7. 9 4 g(0. 6 4mol, 
6 0%) ^fa^^i^itTlifio 
'H-NMR (400MHz, CDCl 3) 6: 

2. 29(3H. t, J=l. 5Hz), 7. 70(1H, dt, J=6. 5. 9. 5Hz). 
#^^JH-5 

2, 4, 5 - h 'j 7;l/;tP- 3 f-^U- 6 h P$M#^ 

2i» 1 2 0 m nz:>KJ^T 2 . 4, 5 - h 'J 7;U;4-p - 3 - ^ 4 

3. 4g(o. 2imoi) <£rjn;t. K€^m.m^^ o°c^m^fi\.^^o\zmmm 
(d 1. 5 2) ^^^TL/;o mymjWL. m^izxi^f^mnuzo 
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^ (1 0 om 1 X 3) mm^^jvs 0 omiizmmLmTkmM'f-hV'yi.iz 

T^mttZo mm^^unt^j\yL.^tii (3 0 Om 1 X 4) LMtKM^^ h U-^A 

izr^mifzo ^i^ittz^mM^mmL5 o. 3 g (.^mm ommit^i^^n 

fZo 

'H-NMR (400MHz, CDCl 3) 6: 
2. 36 (3H, t, J=2.44Hz). 

#%^JH-6 

^i-Jl^ 2. 4, 5 - h U 7>'U;fp- 3 6 -- hP^>>/>f ;l/7-tr^ 
- h 

2, 4, 5- h'J7;l/;fn-3-yf-;U-6--hD^Jt#if^^>-tr> 4 
9 0ml {rML^S{CT^;f-yL'i?DU K3 0. 4ml (0. 42mol)^ 

MTLfzo mrmj'^. &it^mm^2 2^muamMmLfz. -^^-tr^^^ius 

m^^y-ify 2 0 OmUZT 2 m^mtUno 2, 4, 5-hU7;U^D-3 
-^^>'W-6-::.hp/^;>'/^;P^DU h'^mtZo '^iT^.i/^ , 1 3 g (0 
. 2 5 m o 1 ) \ZJL^ y 2 0 0 m 1 ^M(CTE3^«3!l 1 0 m 1 ^ 

•MTU H^^z.x%^^mnuzo ^v^^->^i.i!)<mmitzt:i^-c-i^x.^ju 

-7Df--S44m] (0. 2 9mo 1) ©7^ h5t Kd7^>^?« 1 5 Om 1 ^ 

m'^^i:m^m^^EmLfZo nihtltzmWlzi^hyth'ay^ysO Om 

1 ^iD^s ^tr^f ^,n/cKi>D >; K©7^ t Kn7 5>?§fSl 5 Om 1 ^1. 

B^fB^^^ifXi^TLfzo mrmT^. Kmmm'^mmzr2mmmnLtzo 

Kmmm(zmm^^J\y4 O Oml^Sn^. l 0%^i>®f (5 O Oml 
X 1) . tK (5 0 0 ml X 1) , ^m^^Tk (5 0 0 ml X 1) (Dmiz-^^lfz, 

^mm^myk^^i- n ')^uzx^mLmm'^^i:Ltzo m^^iZTk 1 . 5 >; 

h;k p- h;Pi>x;Pt>>i. 5 g^ijo^, i. 5 ^PalJn^ilflftLfio SJEi^ 
71^. ^m-mm^mil%L. ^y-eymm (5 O Oml xs) Ltzo 'hMtz^m 

m^mm^^7i<. 5 0 0 ml tmiiimw^i- h ^Mzr^MLtz. mm^^ 

^1^=9 5 : Smmm^^ 37. 6 5 g (4 4%) 0^se^[:^tJ^^f ;^Co 
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'H-NMR (400MHz, CDCl 3) 5: 

1.26 SiC;i.34(3H, ^ t.J-7.33Hz). 2. 33Sa' 2. 35(3H, ^ t.J=2.44Hz). 
3.90(1. 35H,s), 4. 4. 28(2H, ^ q. 33Hz). 5. 48(0. 325H. s), 

12. 34(0. 325H,s). 
##^JH-7 

^i-Jl 6. 7 -•:^7;l/;i-p- 1 - [ (1 R. 2 S) - 2 -7;l/;j-p>-^prP 
tf;P] -1. 4 -■:^h Kp- 8 ->f-;i/- 5 -- hP- 4 -:^4-v^y'j >- 3 

J^f-^U 2, 4. 5 - M; 7;U;tP- 3 f-yp- 6 hpA;>>/.<;uy^r 
^-M6. 4g(5 3. Bmmo n iZ:tJlh^^^Jlll . 9ml (10 
7. 6mmo 1 ) *JctO'M7KS^iE2 9m 1 ^Jn^^ 1 0 CCtCT 2 B^Pb^^^ Lt^Io 
?§I^^SiLs h;l/ji>2 0 Om ni^jSL. (IR. 2S)-2-7 

;l/7fp>/^pyp t°;U7 i >©p- hyUJ^>X>'U;i->>S!Jgl 6 g (6 4. 7 mm 
o 1 ) '^ijQ^tZo :^X?^T h U x^;l/T SVIO. 87ml (78 mm ol) Oh 
;l.ai>^^^3 0ml ^^TL/-Co ^^WT^. Mt'T 2 L;^Cc 
f^icg^Kx5^;l/2 0 0 ml ^ija^. tR ( 5 0 0 m 1 x 1 ) , IS^D^j^zK (500 

m 1 X 2 ) omiz-ik^itzo ^mm^mTkmm-t h u A{rT^)SiL^jK^®± 

Lfio SStl^l. 4-i^;f+-*?->l 5 OmUc^jgL. ^?^T^ H^^ti- h V 
"i^AS. 23g(80. 7mmol) ^{pmrS-Djja^. ^^&{CT 1 l^fem^s^ Lfco 

SfE^T^. s:jc@f^^«L/co. Bmmi^mzfii^fio ^ctz^^B^m^L 

(1 0 Om 1 X 3) Lfzo ^i^>n/iM^^^pp;fs;l/A-i^y-;l/j;i9l| 
^^Ll 3. 9 g (7 0%) (Omt^it^^^mzo 
St,"^ : 2 3 0 - 2 3 1 "t: 
'H-NMR (400MH2,CDCl3) 5: 

1.38(3H, t, J-7.33HZ). 1. 35-1. 45(1H, id), 1. 58-1. 70(1H. m). 

2.75(3H.d,J-3.42Hz), 3. 85-3. 93(1H. m), 4. 37(2H, q, J-7. 33Hz), 

4. 80-4. 83 J^O* 4. 95-4. 99(1H. m), 8. 57(1H. d. J=2. 93Hz). 
##««JH-8 

J^^yU 5-7$y-6, 1 -i^yjUyj-ti- [ (IR, 2 S) - 2 -7;U;ra V 

8 0 
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^^JV 6. 7 -i?77U;fn- 1 - [ (1 R, 2 S ) - 2 - n •/ ^ d ^ 
PhVH -1, 4-i^hVxn-8-M^Jl-5-^hti-4-7t^y^J U >- 
3-ijJUri-:^iy^-h 3, 9 1g(37. 6 mm o 1 ) ^ y i , 4- 
'^^+^>=1 : IM^^I U.y h;WC!gjSL. 5 t^~^-yy;b 2 0 0 m 1 ^Jp 

. 5 g ( 9 8 %) (Dmrnt^m^mtzo 

'H-NMR (400MHz, CDCl 3) <5 : 
1.25-1.38(lH.m). 1. 39(3H, t, J=7. 33Hz), 1. 45-1. 59(lH.in). 
2. 46(3H, d, J=2. 44Hz), 3. 73-3. 79(1 H, m), 4. 38(2H, q, J=7. 33Hz), 
4.73-4. 75 S.0=- 4.88-4.92(lH,in), 6.99(2H,br s), 8. 40(1H. d, J=3. 42Hz). 

Tt^^i^m CeH.sFaNsOs •I/4H2O t LX 

sfnm C 51.28 H 3.63 N 7.47 

mmm c 51.51 h 3.58 n 7.43 

5-TiJ-Q. 7--:^7;U:tP- 1 - [ (1 R, 2 S ) - 2 - 7 p ■> ^ p 
yphVU] -1. 4-i^t\^'v-8-/^J]y-4-:t^V^y V>-3-:^Jl7r: 

>m 

5-7^y-6. 7 ->'7>'l/;4-p- 1 - [ (1 R, 2S)-2-7;L' 
;to>'^pyptVl/] -1, 4-«^t Ko-8-y^;U-4-;*-+V + y U>- 
3 M 0. 43g(30. 6 mm o 1 ) i;g^^ 1 5 0 m K ^ 

1 5 0 m 1 ^Ua^. 1 mrBmmMMLtzo KSt^mj'^. SJe?§?S^Jj(?^Ls 
7K7 0 Cm 1 ^jD;ifCo ±i:fz^m=^m^L. 7j< ( 1 0 0 m 1 x 2 ) . y - 
>'l' ( 3 0 0 ml X 1) , (3 0 Om 1 X 1) LT 7 . 

5 2 g (79%) CDmE{[:^i^^?i/Co 
Sfe.-^ : 2 9 3 - 2 9 7 °C (^M) . 
'H-NMR (400MHz. 0. IN NaOD) 5: 

8 1 



2/17/09, EAST Version: 2.3.0.3 



1.31-1.42(lH,ii). 1.53-1.68aH.in). 2. 52(3H, s), 4. 03-4. 10(1H, m). 
4. 85-4. 93 5. 05-5. 10(1H, in), 8. 32(1H, s). 

I - 1 

2. 3. 4, 5. G y Jl^^uQ^/^ j\,T-t ^ - h 
5 '^^'^^/U^D^m^Kl 0 0 g (0. 4 7mo 1 ) . 'O-lf^g 0 Om 1 

a'^^b^Tf-yU 350ml (4. SOmol) (DM^m^ 4 0 ftP^J!)n?feiS^ L 
/ic SfE^^Tf^. MfG?S^MflET{^ai^L/io ^>-tr > ( 9 0 0 m 1 x 2 ) JzJ; 
<9@i^< «9igLy-cm. ^^l^i-x>'U5 0 Om 1 {C?§^^fCo "^rT^^^^Al 
1. 5g(0. 4 7mo 1 ) . Ji^y-;U4 5 Om 1 4oJ;OTJ^>fl:{Jtjj5 2 Om 1 
10 O^i^tl^^^ajCT 1 l^^tS^^. i^x^yl. -7P:h-h7 1. 6ml (0. 4 
7 mo 1) <Dx.-7-jV (9 0 Oml) ^?^MT LM-e 1 7^rBlMjtLf:o S 
te^t^ii^JI^iSL. M^j:--7^;H, 5 0 Oml tC^j^L/Co cn{C±IEO^ 

1 0%iJ'i:/^^>ji^T7KT^^LM7Kfiaif:^hU'!;A(rT^*iM. ^ii^@±L 
15 /Co ^aE{C7R3 0 OmlfcJ:a'p- h;l/i>x;l/;i^>i?l. 0 0g(5. 8 1m 
mo 1) ^Jnx. 6^rB^Jni^3ig»SLfc^. ^>-tf> 2, 5 0 0 m 1 ^S-^jn^TKT^^ 
L/io WaS^*S7X«fEK:^hU'i7A{ZT^j^^. mm^^i^LfZo mWM^ (1 
0 mmH g. 1 1 8 - 1 2 0 t) {CT»g! L. 8 9. 7 g (67%) (D^mt^ 

20 I - 2 

5, 6, 7. 8 -X K57;l/;fp- 1 - [ (1 R. 2 S ) - 2 - 7;l/;f 
p->^p7'atf;l/] -1. 4 - v^h Kp- 4 -;j-^v^yU >- 3 -y7>l/;fC^-> 
^- h 

^^)\^ 2, 3, 4, 5. 6 -^>^7>'U:tP^>7>l';l/T-fe^- M 4. 4 
25 g(51. Ommo 1) OA:>-tr> (1 5 Om 1 ) /#?gtcN. N-<:^y f-;U^^;U 
A7^K -:>p<^>'l/7-tr:5^-;U2 8. 8ml ( 2 0 4 mm o 1 ) <^ija^ 3 
^il^StL/Co SJC*^7^. ^i«^®iL/io ^gigilic h;Ui>l 2 0ml4oJ:cK 
( 1 R, 2 S) - 2 -7;U^p->^pyp t°;l/7 ^ > p - h;L/j:->Xyl/5f, >^ 
*^1 2. 6g(51. Ommo 1) ^iO^^Ki^L hUi5^;UTi >8. 54ml 

8 2 
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(6 1. 2mmo 1) (DhJVj:.y (3 9ml) mm^mrttzo MT^IT^. M 

af:TiM»L/co SfE^ii^Tm. ^mm^vR^mmL. mrn^j^ (5 omi 

X 3) -e^Jfe^^. 7R«^B^S?i^>'U (1 0 Om 1 X 3) -?tttBL;^Co ^^S^^ 

5 ^{Cl. 4 -•:?;t+1f^'l 0 Om 1 ^Jn;i^X}^^s 6 0%7K3^^l::M^ •J'^7A2. 

0 4 g (5 1. Ommo 1) <^rin;i^ia{c#M 2 l^FalM^Lfro KJt^TW.. 

1 0 %^i>^ct3{;5lc];?S^^i^"^"^ uny > (2 0 Om 1 X 2) !3TtttU L 

10 ^iiKLJ^-7^;PT-+5^{c^^L/:^. ^JI^iiL 1 2. 6 g (7 l %) ©^lE 

'H-NMR (400MHz, CDCl 3) 5 : 
8.46(lH,s). 5.02-4.80(lH,in). 4. 37(2H. q. J=7. 32Hz). 3. 83-3. 75(1H. m), 
1. 75-1. 55(2H, m), 1. 40(3H, t, J=7. 32Hz). 
15 I - 3 

j:^;U ^-Ky'j)V:^^iy-^, 7. 8 - h 'J 7;l/4-p- 1 - [ ( 1 R. 2S 
) - 2 -^yl/^j-pv-^PT'phVl/] -1. A-'J\lVu- i-it^y^J >- 
3 -/^;l/;i-ri^->5- h 
^"J-JV 5, 6. 7, 8 -X h77;l/;^-D- 1 - [ (1 R. 2S) -2-7/1/ 

20 :t-p D^D t°;U] - 1 , 4 - Fn- 4 -7j-^v + y U >- 3 -;f7;U't^> 
v -7-1^2. 35g(6. 7 7 mmo 1 ) O h;UJi> (2 0 m 1) ^fSiC'^^i^ 
;U7;U3-;U0. 7 0ml (6. 7 7mmo 1) ^j!)^XO't{r?^^PL^ 6 0 %7K 
S^b:'- h';'i7A280mg (6. 99mmo]) c7)h;PJi> (] Oml) WM^ 
^jD^|Hl^a-e2^PB% $ t>{i^a!::T2f^rBW4iL/;o SC4^7t^. Kmmizi 

25 0 PPd-^;^/^ (1 0 Om 1 X 2) t^tttiiL/Co *tiii^M7|< 

:?'5 7;& [^+-9- >-|^i!x^;U (1 : 1) ] lcJ:<9ll^L 1. 6 8 g (5 7% 
'H-NMR (400MHz. CDCl 3) 5 : 

8 3 
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8. 41 (IH. s), 7. 62-7. 28(5H. m), 5. 25 RV^ 5. 19(2H. ABd. J=10. 25Hz). 
5. 00-4. 77(1H, m), 4. 39(2H. q, J=7. 33Hz). 3. 82-3. 72(1H, m), 
1. 70-1. 53(2H, m). 1. 39(3H, t. J=7. 33Hz). 

mm I - 4 

6. 7, 8-hU7;U;j-p-l- [ (IR, 2 S) - 2 -77U:tP p^d e 
;P] -1. 4-yb KP-5-b Kp^'>-4-;r4^V4^y'j>-3-;!7;b;j;4^ 
•>^- h 

J^'f-Jl 5-OPJl:ir^'>-Q, 7, 8 - |> y 7;U^D- 1 - [ (1 R, 2 
S) - 2 -7yU;*-oi/^Dyn tVU] -1. 4 - t Kd- 5 - t Ko^t^i/- 4 
-;f+v4-y';>-3-7&yU;}{>iEl. 6 8g(3. 8 6 mm o 1) {cf^i^-Tk 

(8:6:1) 1 5m l^iJD;tl 0 0 "Cei ^fBlML/Co 
tT?^jpL/im. 7K2 Om 1 ^Jn^tFftijL/c^Bl^j«g5^L7kT+$3'{i^}fe^L/c^ 
V ^E^m L 1 . 0 4 g ( 8 5 %) 
'H-NMR (400MHz, CDCl 3) 5 : 

13.11(lH,s), 13. 10-12. 75(lH,br), 8.82(lH.s). 5. 09-4. 83(1H, m). 

3. 99-3. 88(1H. m), 1. 86-1. 69(2H, m). 

mmm i o 

5 -T S y - 7 - [ (3 R) - 3 - ( 1 -T ; y >^ P7°P bVU) - 1 - bfp 'J 




1 -<>i;';U;J-+i/^;U;f::^;U-3- (1 - t e r t h^iytuVyf.-jVT 
~ y C/^p^P tVl/) h'py v> 2 7 8. 8 mg (1. 2 5mmo 1 ) ^T-tr h 
- h 'J;H 0ml izmML. 5-TiJ-G, 7, 8-h'J yjUtu- [ ( 1 R 

8 4 
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, 2 S) -2-:7;U:tn->:^n7'nt:;H - 1. 4 - t Kn - 4 V + y 
>-3-*;l/;Ji->^l 9 4. 8mg (0. 6 2 mm o 1 ) h 'J ^f^;l/T 

iyo. 6 0ml (4. 3 0mmol)^in;i> 1 1 ^Fa^MiS^iS L/io ^1^^ 

Vi7YJmM^^-r h^yy >(- (^on^s/UA : > ^ y : 7K= 7 : 3 : 1 

(DTE) T-2[oijgML. n^mmtmwom^m'^mfzo n^ntzt e r t - 

. OmI) ^mrUzo Q^f^m^'^. h'J7yl/;rog^ie^@^L. M 

10 i;:i-x;u^j[in^x7^>ht-Sc:<t(ci:^>3[Hl^i¥L/io n^tifz-^nn^n^ 

1 ^^tKk^i::^ h u j^Tkj^mzmm l. ^mzr p h 7 . 4 jci^m i^nut^ 

: y ^ y ( 1 0 : 1 ) tzTfflai. MTklSifS?^ h V^Mzr^^m^ mm 

llfet&^iLTSS. 7mg(2 6. 2 %) ©^sH{[:^t)^?i/;:o 
llil,^:240. 0-260. 0°C 
'H-NMR (DaO)^: 

0.75-0.95(4H.in), 1. 22-1. 60(3H. m). 1. 86-2. 02(1H, m), 2. 40-2. 62(1H, m), 
20 3. 18-3.40(lH,ni), 3. 40-3. 82(4H. m). 4. 65-4. 98(1H, m). 8.20(lH,s). 

mm^ 1 1 

7 - [ (3R) -3 - (1 -T^y y/^pypb-^P) - 1 - tf P U -6 
-yj]y^a-l- [ (IR, 2 S) -2 -7;U^Pi>^ayph-;l/] - 1, 4- 
i^b Kp-8-y h4-->- 4 -7f4^7^y 'j >-3-:^yU;i^->^ 

25 
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(3R) - 1 -^>'Jjl7ir^i/tiJl'7t(^ji- 3 - (1 - t e r t-yh^'yij 
Jl:r:-Jl^Ti J 'y^u^xufJl) t°D U ■:^> 4 3 3 mg (1. 2mmo 1) 
^y-;H Om 1 izmmt. 5%^<^i?^J.mmi O Omg^;!jn^, *^7>y 

izxm^LxKmn^^mMLt£i)ii^ nEizr2^m7i<.mmijaLtzo Rit^mj 

K (DMSO) I Omlizmmi. h ') ^^J\yT = y 0 . 17 4ml ( 
1. 2 5mmo 1) . 6. 1 -'JyMa- [ (I R, 2 S ) - 2 - 7 n -> 
^uyu b°;U] - 1, Kn- 8 h + v- 4 -:t+V4^y >; >- 3 - 

BF2 ^P- h 2 1 7mg (0. 6mmo 1 ) ^]!3n;i^fi{CT2 5 

10 I^Pa^^^LfCo RJS^T^. DMSO^@±L. ^MiCTK^Jn^. 

^it|S(t^ TK^Jfe (1 Om 1 X 4 ) L^co ^t^nfitS^^y ^y-;l/2 0 m K zK 
5 m 1 {C?$jSSL> h yx^^bT 5 >0. 3 m 1 ^inx. 4 . 5 BtPHlMiSolt L/Co 
Kit^mim. ^J^mmiZ7^5 Oml^taA./ ^ J-Jl^^W^l^ ^on;fwl/A}ft 
m (5 Om 1 X 2) LAio ^^-fr/^iW^S^BSKf- h 'J -t? A{CT^«fe^. 

15 SiL/io ^Ml-^mr. mi^mi Oml^iSTL. MiCT 1 0^^}$LfCo 

4 lcilSL^Do;f,;l.A-efttii (1 0 Om 1 X 5) L^o ^t>itfz^mM^m7K 

j-ji^^^nm^i,^ Uszit^mi 8 img (7 2%) ^mtza 

20 fii.-^ : 1 9 5 - 1 9 7 °C 

[ a] D '^=-123. 10, (c=0.515. IN tRK^L^ h 'J -i? A7K^fet) 
'H-NMR (400MHz, 0. IN NaOD) 6 : 
0.60(4H,s), 1.34-1.60(2H,]n). 1. 71-1. 82(1H, m), 1. 99-2. 07(1H, m), 
2.20-2.29(lH.in), 3. 46-3. 65(2H, m), 3.60(3H,s), 3. 69-3. 78(1H. m), 
25 3. 98-4. 07(lH,in), 4.93-4.96 S:^ 5. 12-5. 15(1H. m), 
7. 60(1H. d. J=13. 67Hz), 8. 43(1H. d, J-2. 93Hz). 

nW-m C 60.14 H 5.53 N 10.02 
C 60.02 H 5.45 N 9.92 

8 6 
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mmm 1 2 

7 - [ (3R) - 3 - (1 -7$ y '>j^P7°obVl/) - 1 - b°P 'J -6 
-7yl/;^p- 1 - [ (1 R, 2 S) -2-7;U;ra-/^pyne;b] - 1. 4- 

5 



10 




(3 R) - 1 -^y'Jjlyi-^i/tiJl^^f.-jl- 3 - (1 - t e r t -:/ h^^v* 
;U4i.=:;l/7^ y v'^uT'citVP) fp U > 3 2 2 m g ( 0 . 8 9mino 1) ^ 
>:$'y-;H 0ml {c^jSL. 5 i^^ M.^^ 1 0 Omg^iDX.> > 

l{-^i^L^ h U^f-^UT 5 >0. 124ml (0. 89mmol). 6, 7- 
i> y Jl:t - ICIR, 2 S) -2-7;U;fn->^nyDt';U] -1, A-i^h 
Kp- 8 -/'f-Jl- 4 -:t+7^y <J >- 3 - ^^jyU^JOKB F 2 ^V- M 7 2 
20 mg (0. 5mmo 1) ^ta^mUizX Q BfBmWLfZo Rit^l^7^^ SfEjtfS 
{le^^ : i; jLf-yl/i-x;i/= 1 ; 1 10 0ml ^tJD^ 1 0 % ^ X > 

KiJfe^ (1 0 0ml X 2) flfEKtM^y-^AJCTlfcsBIL^o 7§i«^S*L> ?i 

t>tL/:^fiti^> y -yp 5 0 m 1 iTK 1 0 m 1 om^mmizmm l. h xf- 

5 > 1 m 1 ^5D;l 4 ^re^MiSat t/io Sfti^T^. ^ ^5' y -^u^®* L. 

25 i^xf^yl/x-xyi/i Q Om 1 ^jjQ^ I 0%^i>K^?^ (1 0 0ml x 3) L/i 

»S^P^ hr^"7>f- a/^J-jl : ^pp:^/UA= 1 : 9) {;#Ls 

^/c>";:?57y;U^y : ^PP7^;1'A= 1 : 9(CTtttiiL/io W^tlfzit 

^^iz^K^y^ ;ffi^Kl Oml^^TL. li^atcrs O^ltitL/co SiS^il^T^ 

8 7 
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tZit^^S Img (40%) ^mzo 
M}^ : 1 9 5 - 1 9 7 t 

[ al o ''=-320.00. (c=0. 270, 0. IN 7KiE-^b:^ h i; ATKjgfS) 
'H-NMR (400MHz, 0. IN NaOD) 6: 

0.58(4H,s). 1.21-1.38(1H,id), 1. 60-1. 82(2H. m), 2. 01-2. 07(1H, m), 

2.22-2.32(lH.in), 2. 53(3H, s). 3. 38-3. 43(2H, m). 3. 52-3. 59(1H. m). 

3. 75-3. 83(1H, m). 4. 10-4. 14(1H, m), 4. 93-4. 96 J^D^ 5. 09-5. 14(1H, m). 

7. 71(1H, d, J=14. 16Hz), 8. 45(1H. d, J=2. 44H2). 

if mm. C 62.52 H 5.75 N 10.42 
^fl'JIt C 62.48 H 5.78 N 10.25 

HiffeM 1 3 

7 - [ (3R) - 3- (l-Ti y jy^urui^Jl) - 1 - b'oy -6 
-7;U;f D- 1 - [ (1 R, 2 S) -2 -7;l/;j-p->j>pynfcr7l/] - 1. 4- 




'OH 



(3 R) - 1 -Oi^jUt^'>i3JV^.-jl^- 3 - (l-tert--rh^->;^ 
;U;h:^;l.7 5y i/^nyntVU) i:uVi?>3 2 2mg (0. 8 9mmo 1) ^ 

8 8 
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7^. 5%^^•5>">A^^:^^giL> /^y-JU^^^LfZo Sliftl^T-th- 
h')Jl^5m\izmmL. hV^f-Jl7 1>0. 5mK 6. [ 
(IR. 2 S) -2-77l/:t-Pv'^7n7'Df;H - 1. 4 -v^t Kd-4 -^4^ 

V^y U >- 3 1 13mg (0. 4mmoI) ^1]Q^l 8 ^ra^Jnii 

n;f.;l/Aati} (5 0ml X 3) L/Co ^t>^/cW^®^«gS?:H h ■; -i; AdT^lli 

^t/ 1 2 0 m g (77%) ^#/-Zo 
ftll.^:240-242t 

[ a] D ===-32.30, (c=0. 260, 0. INTK^it:^ 'i' AtK^/S) 
'H-NMR (400MHz. 0. IN NaOD) df : 

0.57(4H.s). 1.68-1.83(3H.in). 2. 01-2. 10(1H, m). 2. 19-2. 25(lH,m). 

3.29-3.35(lH,in). 3. 48-3. 65(4H. m). 5.12-5.17 J^t>' 5. 28-5. 33(lH.m). 

6. 80(1H, d. J=7. 32Hz). 7. 76(1H, d. J=15. 13H2). 8.39(lH,s). 

Ttm^^m Cs 0H2 , F2N3O3 tlx 

lt»M C 61.69 H 5.44 N 10.79 

nmm c eo. 64 h 5.27 n 10.59 
mmm 1 4 

7 - [ (3 R) - 3 - (1 -T ^ y j/^p-rPfc-yU) - 1 - b°P 'j i^^Jl] - 6 
-7;U:tP- 1 - [ (1 R, 2 S) -2-7;l/;tP^^P7'PhVU] -1, 4- 
i>h Kp- 4 -;t4^v- 1 , S-i-y^'V i^>-3-:/jJl^^^>m 
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(3 R) - 1 -Ky-JJlyi-J^ytlJlTi-sujl- 3 - (1 - t e r t 
)]/7ii~)^T ^ y oycj hVU) t°oU>'>180mg(0. 5mmol)^y 

'J/WSm 1 iC^fiL. hUJ^^;UT$>0. 5mK 7-^'nn-6-7;l/7j-n 
-[(IR, 2 S) - 2 -7;V;ro v-^ D^a t°;U] - 1 , 4->=tKn-4- 
^+7-1, 8-:^7^'Ji?>-3-;^;l/;Ky®?l 4 4mg (0. 4 8mmol 

10 ^Sfe?^L. ^\:fz^^^'M^Lfzo t>ti7^c*gH^Hi-?K?^T. ii^±^^5m 1 ^i^T 
L. nmzXZ Q^^m^LfZo Sltl^r^. 7KM:^ H U 'i7A7K?tfS{CTpH l 
2 ch L/clts ^KiCTpH 7. 4 Icp^L. ^> n o ?t^;UAJfitil ( 5 0 m 1 x 3 ) 

T>=ex.ri^-3.^ j-)\,^}Onn^L. m^it^mi 9mg (4 2%) ^^fco 
15 : 2 3 2 - 2 3 4 °C 

[ a] D ' ^=58. 33. (c=0. 120, 0. IN im\t± h U Uj^mm.) 
'H-NMR (400MHz, 0. IN NaOD) 5: 
0.58(4H,s), 1. 60-1. 87(3H, m). 2. 05-2. 15(1H. m), 2. 20-2. 31(1H, m), 
3. 48-3. 79(3H.in), 3. 95-4. 07(2H, m), 5.02-5.09 StK 5. 19-5. 23(1H. m), 
20 7. 85(1H, d,J=13. 19Hz), 8. 37(1H, s). 
7C^5^tffi6 C,9H2oF2N40ai LT 

If^itiit C 58.46 H 5.16 N 14.35 
MMm C 59.39 H 4.97 N 14.27 
^WJl 5 

25 7 -[ 3- ( 1 -7 i y py^;l/) - 1 - b:P U -:^->>U] -6-7;l/^P- 
1-[(1R. 2 S) - 2 -77l/;ra->j^oyDe;u] - 1, 4-i^fcKP-8 
-y f^;U- 4 -:t^V4y U >- 3 -tPl^^yn (f r. 2) 
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6. 7 ->J-7;W;t-a- 1 - [ (1 R, 2 S) - 2 -^^l/^fo hVl/] 
-1. ¥v - S - / ^jl.- 4 -:f^y^J ^) >- 3 - tJlt^^mBF , 

^P-h(4 4 6 mg, 1. 3 Ommo \) coxjl^ri-^vy (6 ml) - 

( 5 3 0 mg. 2. 2 0mmol). hUi^;UT$>(0. 5 4 m 1) ^JD;1 
1 2 BFBl!t^^L/Co h 'J ^5^;UT ^ ^fiiCTK ( 1 0 m 1 ) ^ 

:7k=Q : lom-^mm (2 0ml) (I^^L. M;:ii^;b7~ > (4m]) ^ 

i}Q^3mrB^mM,^-^ifzo mm^^^i^mz^unMi. (5 omi) 

1 Oro^:^>m (2 0ml X 2) tf^lfe^S&Bgifv^^ A{IT|£)B| L^j^^g 

* L^o m^^zm^m c 5 m d ^in;^^^^^ 2 mramn'^. sjs?^^ ^ d n ^f. 
^i/A ( 5 m 1 X 2 ) r-m^Lfzo 2 0 %7kif{l::>- h 'J 't? AtK^^^tp h 7 . 3 i 

L^np;f>;bA (3 0ml x 3) T^fcHL/Co 6^^^ N 'J AtCT^^i Ljgl^^ 
^^L/Co ^S<£->^l/^<5x'f T'TLC p o;fwl/A : y rJ' y -;u : 7K= 7 : 
3 : lOTSTMUS) T'^BIffifSSIL. ^"^^ ^ -;^^^^>SilSS LrmS-fk^tf^ 2 

2 0 m g ( 4 1 %) ^i/co 
ife-"^ : 1 4 0 - 1 4 3 °C 
'H-NMR (400MHz, 0.1 NaOD) 6 : 

1.06-1. 21 (lH.in), 1.55-1.71(3H,m). 1. 81-1. 85(3H. m), 1. 91-2. 08(3H. m). 
2.33-2.48(4H.m). 3. 17-3. 24(2H, m). 3.44-3. 48(lH,in), 3. 67-3. 68(1 H, m). 
4.02-4.05(lH,in), 7. 64(1H, d, J=14. 16H2), 8.44(lH,s). 
[ a] D = -318.47. (c=0. 184. J-JV/i7uv7i-^JlA=2/'.l) 
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7C*53-*T C,,H,9N403F3«1/4H20 i LT 

itlCfil C 60.68 H 6.25 N 9.65 

HSiJffi C 60.41 H 6.20 N 9.58 

%mm 1 6 

5-7^y-6. 8 -•:^7;U;rp- 1 - [ (1 R. 2 S) - 2 -7;l^;j-a->^D 
yobVl/] -1, 4--:^h Kp-7- [ (3R) - i \ - / ^ iVT ^ J ^ uzT 
P hVl/) - 1 - bfp ij >?-;U] - 4 -t^V^J U >- 3 



10 




15 (3R) -l-Kyi>)\,:t^'yij)\^if^-J\^-Z- [l- (N-t e r t-7'h 

+ >':;!7;l/;Kji;l/-N-y T 5 7 i/^ pT'p hVH fpUi^VS 1 Omg ( 
0. 8 3mmo 1) ^^iJ'y-^H Om 1 ic^jSL^ 5 ^^-f^ Aj^^fS 2 0 0 
mg^Jn;t. ^^^^VT^JCT^ai^LTSlE^S^Jn^aL^Cd^i. SECT 1 ^PbI 
Tk^^iDL^io SfGi^T^^ 5^/N--7>''^7AiJJ3fe^ariL. y^J^y-yu^^iL 

20 /Co SS^^^T-b h ';;H Om 1 tl^ji^L, 1, 8 - v'TIf t'<> ^ p [ 5 . 
4. 0] 'i7>x-tr-7-J:.> (DBU) 1. 24mK 5-7^7-6. 7, 8 
- h 'J7yb;fp- [ (1 R, 2 S) -2-7;l/;f-n>>^P7'Ph';U] - 1, 4- 
i>t KP-4-:t+V^y U >-3-:^;U;J-:>gEl 9 Omg (0. Smmo 1) 

25 ^^^^2 0 Om 1 1 0 ^^^'iVKT^?^ (1 0 0 m 1 x 1 ) L/Co Wtll^ 

^57^- (y^S^y-yU: :?pp7j;yl/A=5 : 9 5) V2mmML. i)^^t-^fi 



9 2 



2/17/09, EAST Version: 2.3.0.3 



AT-a* (5 om 1 X 3) Lfzo ^t>^tfz^m^mm± h ^j^i^izx^m-^. 

it-^^ 9 6 m g (37%) ^'^fzo 
Mik : 1 8 0 - 1 8 1 °C 

[ a] p ''=-242.26.(c=0.265, T^mti- h V 0 l.7i^mm) 
'H-NMR (400MHz. 0. IN NaOD) 6 : 
0. 54-0. 65(4H. in). 1. 37-1. 64(3H. m), 1. 88-1. 98(1H. m). 2.33(3H,s). 
2.75-2.87(lH.in). 3. 29-3. 48(1H. m). 3. 51-3.64(2H,in), 3. 71-3. 83(2H. m). 
4. 80-4. 91 RZ^ 5. 03-5. 07(1H. m). 8. 18(1H. s). 
TC^^tff^i Cz,H23F2N403 i LT 
ftnm C 56.63 H 5.43 N 12.58 
mm C 5 6.5 7 H 5.31 N 12.44 

mmm 1 7 

6-7;U;to- l- [ (IR, 2 S) -2-7;U;fp->^oyne;b] - 1. 4 
-i^b KP-8-y h^->-7- [ (3R) - 3- ( l-> 5^71/7 ^y-z^p-r 
obVU) -l- epU>;-;Ul -4-;r4^V4-y 'j>-3-?!7;i/;K>K 




(3 R) - 1 -<yi:^jl'yir^i/tJUt:-JU- 3 - [1 - (N- t e r t h 
^iyijjl7i-:-Jl-N-/^jl) Ti^iy^virolijl] fp U > 4 4 9 m g ( 
1. 2mmo 1) ^yiJ'y-yui Oml{c?§fSL. 5 5^/n°5 i?'i7 Aj^^ l 0 0 m 
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^M^i^/^yUX/l/^^ + v/ K 1 0 m 1 {c^j^?L. h U ^^yl/T S > 0 . 174 
ml ( 1 . 2 5 mmo 1 ) ^ 6. 7 - v7 p - [ ( 1 R, 2 S) - 2 - 

OT'P t°;U] -1. 4 - v't Kd- 8 -y h^^'- 4 -;r+V + y U > 
- 3-ijJl7f.>mBF2 +U-h217mg(0. 6mmol) ^tD^^Ml^X 

;t> ^ctzmm^mmis tk^ (i omi xs) itzo ni^ntzi^^^/ ^ J - 

Ji^2 Qml tyK^rnKDm-^mmizmmL. h U j:-^;PT^ >0. 3m\^1]Q^ 

Om 1 ^j!JD;ii^DP4-^>'WAtrffltfJ (2 0ml x 2) LfZo ^t>-\tfz^i^m^ I 0 
10 ^^'iVif^^ (1 0 0ml X 2) Lx h U AfCT^fcj^^. mU^^^ 

ii^Li>pp+^;i/AT}fitij (5 0mix5) L/co ^t>^ttz^mm=^mmi- h V 

15 L. mmt^^2 1 5mg (8 3%) ^li/io 
Sfc.^ : 2 0 8 - 2 0 9 °C 

[ a] D ^^=-123.42,(c=0.525. 0. IN TKK^b:^ h 'J -t? AtK^/^) 
'H-NMR (400MHz, 0. IN NaOD) S : 

0.53-0.69(4H.m), 1. 32-1. 59(3H, m), 1. 91-2. 02(1H, m), 2. 34(3H, s), 
20 2. 85-2. 95(lH.in), 3. 29-3. 38(1H, m), 3. 51-3. 62(2H, m), 3. 57(3H, s), 

3.70-3. 79(lH,in), 3. 98-4. 07(1H. m). 4.95-4.98 5. 09-5. 13(1H, m). 

7. 66(1H, d. J=14. 23Hz). 8. 39(1H. d, J=2. 93). 

ffmm C 60.96 H 5.81 N 9.69 
25 HPJffi C 60.79 H 5.73 N 9.55 

^mm 1 8 

6 -7;l/;i-p- 1 - [ ( 1 R, 2 S) - 2 -7;V;j-p->^p^Ph°;l/] - 1, 4 

-'Jh Kp- 8 7 - [ (3R) - 3- (1 - / ^JlT i J iy ^ vfa 
fcVi/) - 1 - b°P U 71/] - 4 -:t^v^J V >- 3 - 
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o 



o 



o 



F. 




Me 



HN 




•OH 



C3 R) - 1 -Kyi^jU:t^i/:fjJl^.^jU- 3 - [1 - (N- t e r t -7' h 
^iyi3J\^t^:^jl-N-/^j]y) 7i '>i^uzfu\iM fn ij >^ > 7 4 9 m g ( 
2. Ommo 1) ^y^y-;n OmHc^jgL. 5 i^-t? AiJt* 2 0 0 m 

o ^l&tl<^:^y^^^5>5ml(;:^jSL. K Uxf-yuy i > o . 2 7 9 ml (2. 
Ommo 1) . 6. l-i^yjU:to- [ (1 R, 2 S) - 2 - •7yU;t n -> ^ 
ohVU] -1. 4--:^fcKn-8-^^;U-4-;f4-V4y U>-3-7!7;U=^'> 
K BF2+U-h345mg(l. 0 mm o 1 ) ^ip^g^atiT 1 1 HS«i^ 
L/::o SfSi^T^. SlLv^?K{r7K5 0 m 1 ^;[n;L^L:/i*SS,;S:itlKL. tK^ (1 
0ml X2) LTto n^^tlfzn^^^i^j-jiz 2mK 7k 8 m 1 {Ci&ft?L. h 
U j:f-;bT 5 > 0 . 5ml ^Jn^ 1 8 l^rB^jDiftilflfE L/Co SfCS^jm. ^9 
^I'^SiL. ^nu;}.;l.A 2 0 0 m 1 ^Jn^ 1 0%^i>ifT^Jfc^ (10 0ml 

'J TiyyyU^S^n^ hr57.f- ^ y -yp -j, n u j}-,yUA= l : 9) c-f^L 
> *^§«±:o/r'>«;7:7y;U^y rj'y-yu : :}^oo;f>;l/A= 1 : 9 tlTtttfj L/io ?i 

:?up;i.;UA-t?atil (1 0 0ml x 3) Lt^o ^t>-^fz^mm^mWti- 
*S^L. ene-fb^^l 2 4mg (3 0%) ^^ifco 
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: 2 1 1 - 2 1 2 'C 

[ a] D ''=-330. 18, (c=0.275, y 

'H-NMR (400MH2, 0. IN NaOD) 6 : 
0.51-0.67(4H.in), 1. 20-1. 35(1H. m). 1. 43-1. 68(2H. m), 
1.94-2.02(lH.in), 2.32(3H,s), 2.46(3H.s), 2. 89-2. 98(1H, m). 

3. 30-3. 42(3H, m). 3. 75-3. 83(1H. m). 4. 05-4. 13(IH, m). 

4. 90-4. 93 SO' 5. 03-5. 10(1H. m). 7. 66(1H. d. J=14. 65Hz), 
8. 41(lH,d. J=3. 42Hz). 

if mm C 63. 30 H 6.04 N 10.07 

mmm c 62.97 h e. 2 5 n 9.91 
^mm 1 9 

5-7$y- 7- [ (3R) - 3- (l-J^^Jl7i J i/i7nfn[:jl) - i- 
b-p'j>?-yU] -6. B-i^yjUtu-l- [ CIR, 2S) -2-7;U;j-p-> 




(3R) - 1 -'<>i?;l/;i-4^>';^7;U;f:^;U-3- [1 - (N- t e r t h 
+ >'7;;;l/,t:-;U-N-i^;U) T $ y i/^ n^n tVU] h'u <J > 4 1 4 m g ( 
1. 0 7mmo 1) ^y-;n 5ml tl^j^L. 5 i^'t? A^^ 2 0 0 

mg^m^. ^^^^ yznzxmmLxK^^^m^m^Lfjiij^ih. ^ej^ti. 5 

*L^o mmm^T-\z y-Y')JV \ Om I {C^^L. h 'j Jif-;L/T$ >1 m K 
5-T$y-6. 7, 8-h'J:7;b5fn- [ (iR, 2 S) - 2 -7;U;j-n i/^ 
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D-/ol^;U] -1. 4 -i^t Fo- 4 -Tj-^^v + y y >- 3 -7!7;U;t?>i?2 2 5 
mg (0. 7 Immo 1) ^^rUa^l 8^mi]Uf^MmLfZo SfD*l7^> 7-tr 
h U>'l'<£-®iL. ^'oa^fwUAl 0 Oml^^Sn^l 0 % ^ oi ygfT^^ (10 0 

m 1 X 1 ) ifzo ^mm^m^i- h >; Ai^x^j^m^ ^i«^®iL/co 

{C:>Ki^T. 5 m 1 ^mri 1 l^ra1»L/Co SJS*I7^. tK 1 0 m 1 ^JD 

□ ^ >T'i5fe^ ( 1 5 m 1 x 1 ) Lfco TKS^TKSE^b:^ h U -i/ AtK^^ 
{CTpH 1 2 i Ly;:^. m^tlTpH 7. 4{'i^^L. ^ o a :fx;l/AT:-fflt±J ( 5 
0 m 1 X 3 ) L/Co -^:b-ti-fc*ai^«:^- h ') AJCT^ii^. ^iH^^iL 
/Co a®^<^7>^^77K-2-:/D/V-;uj:f9W*SfBL> mt^it^^Z 4 3 
mg (7 6%) ^^/lo 
Bl.^ : 1 5 1 - 1 5 2 r 

[ a] D ^^=-ii6.82.(c=o.3i5, 0, m 7Kmt± h V ^ j^n^mm) 

'H-NMR (400MHz, 0. IN NaOD) 5: 

0. 51-0. 69(4H. m), 1. 04(3H, t, J=7. 32Hz), 1. 37-1. 62(3H, m), 

1. 92-1. 99(1H. m), 2. 71 (2H. q, J=7. 32Hz), 2. 78-2. 88(1H, m). 
3.30-3.39(lH,in), 3. 53-3. 64(2H. m). 3. 72-3.85(2H,m), 

4. 85-4. 92 RrJ 5. 03-5. 07(1H, m), 8. 19(1H, s). 

Ttl^^VfW C2 2H2 5F3N40j»l/4H20 i LT 

C 58.08 H 5.65 N 12.31 

^SiJfit C 58. 23 H 5.89 N 11.98 

mmm 2 0 

5-T^y-6. 8 -':^7;U;!-o- 1 - [ (1 R. 2 S) - 2 -7>'l/;rp p 
ygfcVl/] - 1, 4-':^h Kp-7- r (3 R) - 3 - [ 1 - (2-b Ka^-> 




NHj 0 0 



"OH 




OH 
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(3R) -l~Ky-Jj\y:^^iyijji^:^ji-s- [1- [N- (2-Ov;l/ 
;4-+'>x^;l.) -N- t e r t --/ h^'yiiJlT^-jl^ T ^ y -> i> n tVW] 
h°D 'J i?> 3 3 2 mg (0. 6 7 mm o 1 ) ^> ^ 7 2 0 m 1 iC^gj^L. 5 

7 kg/cm' f-T 2 4 i^re^7K^^Jn L;^Co SfCi^T^. S^/n'^v?'^/ 
Aj^^^ii*L> ^^y-^'U^giL/'Co mWm^T-i^ h ij;n Om 1 
II^L. h ijif-;l/T ^>lmK 5-T^y-6, 7, 8-f>'j 7;l/;tp- [ ( 
1 R. 2 S) -2-7yU;l-D>'^n-/DtVl/] - 1, 4 - v t Kd - 4 v 
+ y U >-3-;^;U.t^>gei 7 7mg (0. 5 6mmo 1) ^m^2 Sm^Uaf^ 
MMLfZo ^rnH^T^^ 7-lr h- MJ^l/^SiL. ^ d n^f.yUA i o 0 m 1 ^Jn 
^1 0%^j:.^g^-t?^;fe# (1 00ml X 1) L/Co W^g^gfiK^ h ^) ^ AiZX 

-A: ^Dp,t^;UA=l : 9) {cj^L. 7()-^ t-otziy ^) ij^JV^/ ^ J -ji^ : ^ 
nn4-wUA=l : 9{CTttttiL/Co ?ibn/:fl:^«3(C^Jc<%T^ 1 Oml^ 

}®TL. 3 O^mi^Ltzo RJt^m^. SC>^jt^-:^^nDy (1 o 

ml X2) Ltzo TKl^TKK^tr'-h'j'^Azk^ygdTpHl 2 i Lf:^. ±g^{C 
TpH7. iizm^L. ^ oaTf-.jll^-emth (l O Oml X3) LtZo '^t>itfz 

y-)\^^ionm^L. ^ie^b^tl9 7mg (3 6%) ^ntzo 
Wk^: 1 9 8 - 2 0 0 "C 

[ a] D '^-^=-141.49,(0=0.335. ^.m imWii- Y ^ U-^MWO 
'H-NMR (400MHz. 0. IN NaOD) d : 

0. 58-0. 66(4H, m). 1. 45-1. 60(3H. m). 1. 92-1. 97(1H. m). 2. 82-2. 88(3H. m), 

3. 31-3. 38(1H. m), 3. 55-3. 69(4H, m). 3. 75-3. 83(2H. m), 

4.85-4.92 ^Vf 5.03-5.08(lH,m), 8. 19(1H, s). 

itM'^^i^ C22H25F3N^04-1/4H20 tLX 

it^^ii C 56.11 H 5.46 N 11.90 
C 56.38 H 5.37 N 11.75 

mmm 2 1 
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6 -7/U;rp- 1 - [ ( 1 R. 2 S) -2-:7yU:j-p^j>p^Pb°;U] - 1, 4 
-i^t Kp- 7 -[C3R)-3-[l-(2-l:: KP^->Ji^;b) 7 $ y -> ^ 
pypbVP] -l-b°pU-;?-;l.] -8-y H^->-4-4-4-V4^y ';>-3- 
:^;l/^^y^ 




(3R) -3 - [1 - (2-t Kp^->jif";b) 7i y i/^pyph';i/] t°P 

'J ■:^>2 1 Omg (0. 7 8mmo 1 ) f•;^X/l/;^ + «> Kl 0ml (C^j^ 

L. hUx5^;l'7$>0. 109ml (0. 78mmol). 6. 7-v^7;^?^ 
D-[(1R, 2 S) -2-7;U;J-n->i?P7*p - 1, 4--:;'bKp-8 
-> h + i^-4-;i-+v + y «;>-3-7:7;l/;K>KBF2 +U-h2 3 Img ( 
0. 6 4mm o 1) ^*n^^2a{cT2 0^%mWLfZo Sl£:iS^TS&. 

;u^.+^K^s±u ^^{^TK^m. ^\:fzff^^^mmu TKiSfe (i omi 

X2) LtZo '^ihtlfzm^^y^ J -Jll 6 ml. 7^4 mUzmmt. h U if- 

>i'7 s > 1 m 1 ^^jn^ 3 ^PB^ira^iiML/cc Kmmj'^. y ^ y -;i^^§*Lx 
^pp;fwi/Al 0 Oml^tin;ts 1 O^i^i^itT^Sfc^ (1 0 0ml X 2) Lfio 

'^')tif)\^^:^^J-)\^: ^pp;J;;l.A=l : 9{CTffltfiL/Co n^tlfzit^!^ 

iz7mT. r&^m5mi ^mTLs muizxs o^mmtzo RtL^^j^, 

mm^-y^uuji^^-^-ji^j^ (20mlxi) Lfzo 7K«^7KKjl:^ h U '^7 A7K 

mmizxDKi2tLfz'^.mkizTT>}n. azmf^i. ^uut^jvArmm 

( 5 0 m 1 X 3 ) Lfzc ^t^-itfz^mm^mmi- h v^uzt^m'^^. mm^^ 

iL/co SM<£-7>^^77K-2--/p/V-yl/J:^|||gH^L. msEit^!^ I 
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2 0 m g (40%) =^mzo 
Mfk : 1 5 3 - 1 5 5 "C 

[ a] p ^=-106.66,(c=0.270. 0. IN 7mit± h V ^ Ay^mm) 
'H-NMR (400MHz, 0. IN NaOD) 6: 

0.55-0.67(4H,in), 1. 33-1. 43(1H, m), 1. 48-1. 62(2H, m). 1. 94-2. 04(1H, m). 

2.82-2.94(3H,iD), 3. 29-3. 36(1H. m). 3. 51-3. 61 (2H. id). 3. 57(3H. s). 

3. 66(2H, t. J-5. 86Hz). 3. 66-3. 78(1H. m), 3. 98-4. 05(1H. m), 

4.91-4.95 Rl/ 5.07-5. 11 (lH.in), 7. 65(1H, d, J=14. 16Hz). 

8. 39(1H, d, J=2. 93Hz). 
TC^^^frffl CzsHzTFzNaOsi LT 
ftnm C 5 9.6 0 H 5. 8 7 N 9.07 
mm C 5 9.3 4 H 6.03 N 8.84 

mmn 2 2 

6 -7;U;f p- 1 - f (1 R. 2 S) -2-7;U;!|-D^j^pypt:°;U] -1. 4 
KD-7 - [ (3R) - 3- [1 - (2-th'a^->JL^Jl) T i J iy ^ 

gyphvu] - i-h-pu-:;-;i.i - e 4 -;j-^v4^y u >- 3 




(3R) - 3- [1- (2-t Kn^^'Jif^;!/) 7 $ 7 d7°d hVl/] fp 
Vv=>2 0 3mg(0. 7 4 mmo 1 ) > 2 m 1^C^)|?L^ h'Jxf^ 

>'U7^> 0. 0 8 2ml (0. 6mmo 1) . 6, 7--:;7;U;*-p- [ ( i R, 
2 S) - 2-77^7^p•>^prpt•;^] _8-yf-;u- 1, Kp-4- 
^ + V + y >J>-3-*;U;fC>g5BF3 +^-^ 2 0 6 mg (0. 6mmol) 



1 0 0 
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^m^«a{CT7 HMf^LfCo Kmmj^. Sl£;^^S{;:^oo;n;l/Al O Om 
1 ^IJQ^. 1 0 ( 1 0 0 m 1 X 1 ) tfzo "^^m^mm^ h 'J 

"^AfCT^^, ^ii^SiLfCo ^gi^^^^y-yH 6mK ikimlizm 

5 -^V^g^L. ^PD^jxyUA 1 0 Om 1 ^;!jn^. 1 0 ( 1 0 0 

m 1 X 1 ) L^Co WlSll^figg?:^ h U "t? AtcT^jft^. ^ii^®*L/Co 

^v'j;t?yyl/-^^^P^hr77^- ^pp;J^;UA= 1 : 9 ) {C 

10 JiS*^7m. SJt»^^S^>^^an^^>T^/ff (2 Om 1 X 1) L^o 7Kg<&7KK 

;f>;l/A-eatii (5 0ml X 3) Ltz, ^io^tz^mm^m^i- h V ^ l^iZT^m 

^^6 3mg (2 3%) ^%fZo 
15 Sl,^ : 1 6 8 - 1 7 0 °C 

[ a] D '=-236. 47. (c=0. 170, 0. IN ^miti- h U -^7 AtK^/S) 
'H-NMR (400MHz, 0. IN NaOD) 5: 
0. 55-0. 67(4H. m). 1. 18-1. 25(1H, m). 1. 42-1. 69(2H. m). 1. 92-1. 99(1H. m), 
2. 43(3H. s), 2. 82-2. 94(3H, m), 3. 22-3. 34(3H, m), 3. 65(2H, t, J=5. 86Hz), 
20 3, 69-3.79(lH,in), 4. 03-4. 09(1H. m), 4. 90-4. 95 5^0^ 5. 07-5. 11(1 H. m). 
7. 65(1H, d, J=14. 16Hz). 8. 43(1H. d. J=2. 93Hz). 
TcMii^^m CzaHzTFzNsO^i LT 
ItM C 61.74 H 6.08 N 9.39 
C 61.68 H 6.19 N 9.31 

25 mmm 2 3 

S-Tiy-l- [3- (1 -7 ^ y ->^py^>>I/) - 1 -b°P 'j -6 
. 8 -v^7;l/:tP- 1 - [ (1 R, 2 S) - 2 -7;U;^P'>^pyptf;l/] - 1 
. 4-^b KP-4-^^V^y';>-3-;^;U;ji>Bg (f r. 1) 



1 0 1 
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3 - ( 1 - t e r t -zf h^^ytiJUTi^—jlT i J y^urfu tVl/) ij 'Jy 
(fr. 1) 136mg(0. STmmol) h- h (1 0. 0ml 

) {-!SS5L^ S-T^y-e, 7, 8-hij7;U:tn-[ClR, 2S)-2- 
•y}\^i^u'y^u-ru\^)V\ -1, Kn-4-;f+v + y i;>^-3-;f7;l/ 

^">ei2 0mg(0. 3 8mmo 1 ) fcctU^' h 'Jif^^UT $ >0. 7 9ml ( 
3. 7 9mm o 1) ^iJ^;t^ — to^itslELj'co ^^S{c^cJCI;^^ 

WiW-^V^)^U\zx^'^L. f^m^^^LfZo ^C(c«^gK2ml^i)D^^^{:: 
Bit^<^ 2 9 m g (15%) ^mzo 

mj^: 1 8 1 - 1 8 3 "t: (n^m) 

'H-NMR (0. IN-NaOD) <y : 

1.53-1.72(4H,in). 1. 81-1. 91(3H. m). 1. 98-2. 13(3H. m). 2. 25-2. 33aH. m). 

3.42-3.60(3H,in), 3. 68-3. 80(2H. m). 4. 81-5. 03aH.in). 8.25(lH,s). 
TC^^^ift C2iH23FjN403'1/4H20 tlx 

nnm c 57.20 h 5.37 n 12.71 

mm C 57.09 H 5.34 N 12.38 

mmm2 4 

5-7$ y- 7- [3- (1 -T^ y v^py^yb) - 1 -fc°n ij -6 
. 8 -^7;l/:tP- 1 - [ (1 R. 2 S) -2-7;U;j-p-/:;^P7°Ph:;b] - 1 

1 0 2 
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. 4 --^'h Kn- 4 -^^V^y U >- 3 (f r. 2) 




3- ( 1 - t e r t -T' h + >':^;U;^'^;U7 ^ y i/^oyo tVU) h°D'Ji?> 
(fr. 2) 242mg(l. 0 0 mm o 1) <5rT-t h 'J ;H 0 . 0 m 1 {C 
mmL.5-Tiy-6, 7, 8- VVyJltu- [ (IR, 2S)-2-7;I/ 
^o-/^D-/nt°;U] -1. 4-£^t KP-4-^^V^y y >-3-;0;U;jf> 
^212mg (0. 67mmol) *3ckO' h V J-5"yU7 ^ >1. 4 0ml (6. 
7 Ommo 1) ^Jp;t^ -BfeSDf^iggli L^o mU^^^^. mmzi^uv^.jlL. 

^TkmmizT^mifzo ^>^D;^;l/ATftttiL^ iig^T^-hu-t/A-eigisiL. 

fe@#i:LT^ie^t:^tl2 9 2 mg (3 7%) '^mfZo 
M!^: 1 3 3 - 1 3 9 "C 
'H-NMR (0. IN-NaOD) (5 : 

1.46-1.68C4H.m). 1. 81-1. 86(3H, m), 1. 94-1. 99(1H, m), 2. 05-2. 10C2H. m). 

2.27-2.31(lH,in). 3. 47-3. 54(3H. m). 3. 67-3. 71(2H, m), 3. 86-5. 02aH, m). 

8. 19(1H, s). 

Ttm^^m C2,H23F3N403 » H2O tLX 

ftWm C 55. 50 H 5.54 N 12.33 

nmm c 55.76 h 5.33 n 11. bs 

^mm 2 5 

1 0 3 
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7- [3- (1 -7 ^ y ->^py^/i/) - 1 - b'p u i^-yu] -6. 8-v=7;u 
?^P-l-[(lR■ 2 S) - 2 -7;l/^n'>^pyD b°;b] - 1 . 4 - -J^ h K 
p- 8 -y l-^->- 4 4^V^y 'J >- 3 ( f r. 2 ) 



5 




10 

3 - ( 1 - t e r t -y h^'ytiJUTii—JUT i J i/^uzfu tVl/) h°P 'J 
(fr. 2)215nig(0. 8 9 mm o 1 ) ^ i^y K 2 . Dm 

n-H/SLs 6. 7. 8- h^yjltn- [ (IR, 2 S) - 2 -y jU:i-u i/ ^ 

DTT^ph*;!/] -1, 4-i?t h'u-i-t^y^y V >-3-ijji:f.yi^2 i 5 
15 mg (0. 6 Ommo 1) is^lfh 'Ji^yUT^ yz 4 9 u \ (1. 8 Ommo 

Tiy2mi^m^. 2mmi]QmMmLfzo mm^^^^. mmz^aat^jui. 

Pem^^L/Co SCvf^lwTkl Oml^in;is n p;J^;l/AT'^lfe}%^. TK^-ft:^ h U 

ii^MiLTto i^jS<£-i^y-;u--:>>r y■/ph•;^al-f■;^i:^)SM^L. Mfe 
LT^iS'fk^^ 7 1 m g (27%) ^m^o 
25 if!.^ 1 2 3 - 1 3 9 °C. 
'H-NMR (0. IN-NaOD) 5 : 
1.33-I.40(1H.id), 1.50-1.60(lH.in), 1. 68-1. 79(2H,in). 1. 86-1. 88(3H. m). 
2.03-2.07(lH,in). 2. 14(2H, brs), 2. 40-2. 49(1H. m), 3. 50-3. 52(3H, m), 
3.56(3H,s). 3.67-3.71(lH.in), 3. 98-4. 03(1H.id), 7. eeClH, d, J-14. 6Hz), 

1 0 4 
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8. mm, 2s). 

nnm c 50.12 h 5.98 n 9.40 

mm C 58.94 H 5.70 N 9.13 

mmm 2 6 

5-7^7-7- [3- (1 -7^ y ->^prPbVl/) - i -y^-:^ ^^^ji] 
6. 8-'Jyjl7i-v- I - [ (\R, 2 S) - 2 -7;U;^-p->^nynb';l/l 
1. 4--:^h KD-4-^^7^y U>-3-:fjJl^^y^ 



NH2 0 0 



N ^ ^ A.F 

" NH2 



3 - (1 - t e r t -yh^iytiJly^:-jl^7iy ^ P7°n tVl/) 
212mg(l. OOmmol) ^7-trh^hiJ;H 0. 0ml JcSSL^ 5- 
7^y-6. 7. 8-M;7;U;fp-l- [ (IR, 2 S) - 2 -7;U;tp v'i? 
pyptVb] -1, 4-i^t KP-4-;J-+v^y U>-3-^;U;f:>^2 1 0 

mg (0. 6 6 mm o 1) ^^U^l^ ^)jl^)VtI >0. 9 2ml (6. 6 0 mm 

o 1) ^iMA.. 2 zmmmmiSL^Lfzo mm^^^^. mmizi^uut^jiA^^m 
®* L/io ^ c izmmm 2 m 1 ^w^^&izt 2 mrBmnitzo Kjt^m^7H.mt 

A : ^^y-;l/:7K=7 : 3 : 1 CDTSfC J: L. «7>^^77K-J^iJ' 

lEib^i^ 1 0 8 m g (40%) ^ntzo 
Mik: 1 8 8 - 1 9 1 °C( ^m) 

1 0 5 
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[ a] I, ^^=36.44.(C=0.225, lH 7mit± }^ V ^ 2.7i^mm) 
'H-NMR (0. IN-NaOD) (5 : 
0.58(4H,2s). 1.54-1. 61 (2H,m), 2. 84-2. 87(1H. m), S.TSOH.m), 
3.99(2H,m), 4.32(2H,in), 8. UlH, s). 
tl^^VtW. C,9H,,F3N403'1/2H20 i LT 
IfJf C 54.68 H 4.83 N 13.42 

mmm c 54.39 h 4.74 n 13.22 
^mm 2 7 

[ C3R) - 3- (1 -T$y '>^n7^Pt:';l/) -1 -bToU 
v^-;!/] -Q-yju^v- I - [ (1 R. 2 S) - 2 -y j]y^a >y j; nzfu \^Jl 
] ■ - 1. Kp- 8 -y 4 -:t4^V^y 'J >- 3 




(3R) - 1 -^>>';U:t+'>^;l/jK^;U- 3 - ( 1 - t e r t h^-/;^ 
;l/5j;-^;t.T i y y^yl/v'^nyntVP) h°D y > 6 4 9 m g ( 1 . 8 mm o 1 
) ^y-yl/2 0ml {c^ft¥L. 5% (v/v) ^<3i^^M.^?^2 0 Omg^ 

ioL^o Sl6*^7^. 5% (v/v) 2.^m^m.i:L/ ^ J -JU'^^^ 

LfZo SIS%^v^y^;U;^;l/^>+'> K2 Om ncj§i?L^ h 'Ji5^;UT ^ > 2 m 
K 5-T^y-6, 1 -i^yjvta- [(IR, 2S) - 2 - :7 7L.;*-d ^ n 
ypt°7U] -1. 4->'t F^-8->5^;^-4-;i-+y + y'J>-3-7!7;l/;^i■ 
:^if3 1 2mg (Immo 1) ^Ua^l 5 OVlzXl S^mmWLfZo KJt^^nj 

0%^x>^ (1 0 0ml X 1) . fiafn:tJ^7K (1 0 0ml X 1) ©/lHJr^^L 

1 0 6 
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tzo ^mm'^m^mmi- h ^} ^ uzx^mwi. mm^^^ttzo mwmizn^i^T 
. m^m 1 0 m 1 <5:7STL. M^izx 1 mmm^Ltzo sjei^t^. Rjtm^^ 

i^^nujt^ >gfe^ ( 2 0 m 1 X 1 ) Lfzo TkM^ymitf- h V ^ ^immiZT 
pH 1 2 tLtzWii^mzXpHl . 4lzmt^L^ oatsJUAmm (1 0 0 m 1 x 

5 4) Lfzo ^t>-\tfz^f^M^m7m^i- h u ^uzx^m'ik. mm'^^^Lfzo 
m^^^'yVijYjmm^^-^h^f^y^-tzni. i^uu^^juA : y ^y-^u 

: 7j<= 7 : 3 : 1 m^mcDTmxmmm^^ t-^tzi^ vtiYJiy^mmmizTmta 

0 1. 5 m g ( 2 4 %) om^it^il^mfzo 
10 Bll,-^ : 2 1 5 - 2 1 6 "C 

[ a] D ''=-406.96. (c=0. 115. 0. IN TKiE^t:^ h U '^7 A7k^#g[). 
'H-NMR (400MH2.0.1N NaOD) <5 : 
0.55(4H.s). 1.09-1.18aH,in), 1. 45-1. STQH.m), 
1.61-1.74(lH,m). 1.95-2.05(lH.in). 2. 16-2. 25(lH.in), 2.27(3H,s). 
15 3.24-3.37(2H,in). 3. 45-3. 57(1 H. m). 3. 68-3. 80(1H. m). 3. 89-3. 98(1H. m). 
4. 85-4. 91 5. 02-5. 07aH, m), 8. 26(1H, d, J=2. 93Hz). 
Tt^i^^m C2,H24F2N403-1/2H20 iLT 
If C 59.01 H 5.89 N 13.39 
C 59.35 H 5.85 N 12.83 
20 5IS6^J 2 8 

7 - [ (3R) - 3- (\-Ti J '>^D7^Ph';l/) - 1 - b'D V v'r.yU] - 6 
. 8-i^yjl:tu- I - [ (IR, 2 S) - 2 -7;l/;j-oi/^nynh';U] - 1 
, Ko- 5 - b Kp^->-4 -;r^V^y 'J >- 3 -^jJlyrjiy^ 



25 




1 0 7 
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(R) - 1 -0'Jjl:t^i^ijJl:!f.-jl- 3 - (1 - t e r t h + i^T^;!/ 
t^^Jiny /^Jl'>^u^rJ}^Jl) foU -^^a 6 Omg (1. 0 0 mm o 1 
) (D/^^y-Jl (1 0ml) «(C5% (vXv) 2 5mg^ 

ijD^ykmMr. mur-s. smmmwLfzo -^^^vrnm^. /^j-ju^^ 

±L/co^?i(i6, 7, 8- hi;-7;l/;i-D- [ (1 R, 2 S) - 2 -7yU;tD-> 
^'DT'ntVl/] -1, 4 -i^t Kp- 5 -t Ko + '>- 4 -;i-4^V + 7 U >- 3 

-y7;b?n'>S?l 59mg(0. SOmmol) ©T-b MJ;U (1 0ml) 

1 0 % i7 JLy^^j^i,i7 a a t^jVA (5 Cm 1 x 3) T'ttUiLfio WtSl^ 

m.m.T 1 . 5 mmmwLtzo KmmjWi. im^ti- h u ^ i^yk-mmizr p h 1 2 

^l/A (1 0 0 m 1 X 3 ) TffltiJ LfZo W«^S^«t7kMg?:^ h »J AtCTl^jl^M. 

WI^^LZ 2 7mg (8 2%) O^Blie^t^i^^Ji/Zo 

l4->^ : 1 9 9 - 2 0 1 

'H-NMR (400MHz, 0. IN NaOD) 5 : 
0.55(4H.s). 1. 76-0. 64(3H. m), 2. 05-1. 94(1H. m), 2. 27-2. 14(1H, m), 
3.58-3. 38(3H.iii). 3. 76-3. 65(1H. m), 3. 87-3. 76(1H, m), 5. 07-4. 81(1H, m). 
8. 12(1H, s). 

[ a ] p ^ ' -159. 33(c-0. 625, 0. mymiti- \^ ^ ^7mm 
Tcm^VrW. C2oH2oF3N304»l/3C2HsOH«3/4H20 i LT 
ft^ffi C 54.89 H 5.24 N 9.29 

mmm c 54.94 h 5.35 n 9.32 

mmm 2 9 

5-TiJ-Q-yjlytu-l- [2- (S) -yjl^n-l- (R) - -> ^ n 
ynhVU] -8-y^;l/-7- [3- (R) - ( 1 ^;UT $ 7 -> n^o b° 
;l/) - 1 -b°pU-:^-;U] -l. 4 - v'b Kp- 4 -;j-^V^y'J >- 3 

1 0 8 
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I -Kyi^jU:^driyi,jU7ii-jl-3- (R) - [ l - (N -^H^- :/ h ^ •> 
tiJU7f.^j\,-iq-jif-jl,) i/^cJT'uhVl/] h'u'J>^>l. 0 1 5g (2 

. 7 1 Ommo 1) ^X:?y-;U4 Om 1 C^j^L. 5 y Aj^^fefej^ ( 

6%) I g^Ua^fz'^. 7kmmmT (4. 5 k g/cm^ ) . ^^{C 

7. 5ml{C^«?Ls h';i^;UT^>3. 8mK 5-7$y-6. h-'J-y 
;U;j-p_l_ [2- (S) -7;U;i-D-l- (R) -•>^D-rD t';U] -1, 4 
-^t Kd- 8 -^f^;u-4 -;f+y + y U >- 3 -7!7yUjt<>gf 3 5 1. l mg 

( 1 . 1 2 4 mm o 1 ) ^1]^^, ^^^ffl^Tx 1 5 0 1 5 ^Palit 

0 0ml 1 0 %i^:^:ymimm (100ml). ^k^'^X^m^'kMi^ ( 

1 0 Oml) T^^L. Will^^7Kmv^'T>->'>AicT^^LfZo alM. 
J!t?^^^E«*gLs :?K;^TT'^g^{3SjgK 1 Oml^jSTL. S^gJiT 1 ^Fb^ 
W^LfZo RlSTK^fS^y'^DDy (50mlx2) 7KS<^ 1 NtR 
K-ft^^-h U':7A^#g{CTpH7. 4(C^gL. i?Po;f.;l/A (1 0 Cm 1 x 4) 

T 1 N^K 2 . Oml ^mTL. 5 ^raHt?|i L/Zo m&\z 

1 0 g 
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8. 3mg(54. T %) (DUmt-^'iSfl'^n^m^^^tLxmfZo 
Sk.^ : 1 9 6 . 3 - 1 9 8. 6 °C C^ft?) 
[a] D ' =-620.95 ° (c= 0.422, HzO) 
'H-NMR(400MHz.D2 0)5 : 

8.51(d. J= 3.51Hz, IH), 5.02 4. 91(in, IH), 4. 03-3. 83 (m, 2H), 

3.60-3.41(01, 2H), 3. 39-3. 21(in, IH), 2.93-2.83(m, IH), 
2.81(s, 3H), 2.21(s, 3H), 2. 17-2. 11 (m, IH), 1.83-1.61(m, 3H), 
1. 59-1. 39(m, IH), 1. 19-1. 09(in, IH). 0. 64-0. 59 (in, 4H). 
TtM^^mCiiUiiFi Nt O3 -HCl • 1. 5H2 OtLX 
C 53.27 H 6.08 N 11.30 
nrn^ C 53.19 H 6.11 N 11.21 
#%^JJ- 1 

'J/^JU 4-(l, 1 -exx h^'>7!7;U;J;-;l/Xf-;l.) - 3. 5. 6-m 

8 0%7K^^Li- h U'i'A (8. 0 g. 0. 2 Omo ]) ^i^;i^jVt^jlA7 i 
K (3 0 0 ml) izmmt. i>V^;U -^u-t- h(34. 84 g, 0. 20m 

o 1) ^mritz'^i o^rBmi^ifzo ^^^r. 'j/^f-jv 7-Y^z>j\.ituy^ 

^-h(5 3. 2 3 g, 0. 2 ^mo \) ^iKTifz^^ m.mzX2 ^^fiimWL 
tzo &Jt:^m'S:^m^9-Jl ( 1 0 0 0 ml) izmmi. TK^It OxS O OmO L 

tzo "^m^^mymm^ h u ^i^-c^^^. ^m^^^i. 83.7 gomi^t 

' H-NMR (400MHz, D 2 0)<5 : 

1. 27(6H, t. J=7Hz), 1.85(3H,s), 3.91(3H,s), 3.97(3H.s), 
4. 26(2H. q, J=7Hz). 4. 27(2H, q, J=7Hz) 

m^m J - 2 

4- ( \ - t)JV^:^^yJ^^Jl) -3, 5. 6 - h 'j 7 P 7 ^ yl/gg 

y'y^yl/ 4-(l. 1 - t';^x h + '/:^;l/;f:j:i;l/jif-;U) - 3, 5. 6-h 
';7;U;tP7i}'7- h (1 2. 9g. 30. 7 mm o 1) . (1 2 0 m 1) . 

s^i? (1 2 0 m 1 ) L 2 4 ^mmm^^ Uzo Ritm^mji^m l o . o 

1 1 0 
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'H-NMR(400MHz,D20) 6 : 

1. 45(3H, d. J=7. 4H2). 4. 25-4. 32(2H. m) 
#%^?IJJ-3 

5 3-j:.^;l/-2, 4, 5- h 'j7;l/^o^m#^ 

4 - (1 -:^;I/:J;>->x5^;l/) - 3, 5, 6 - h U p 7 ( 1 4 . 
9 g, 4 7. 9mmo 1) s i^7<5";^x;^;^ + •> K (1 0 0ml) . K'Jil^;!/ 
T i > ( 3 0 m 1 ) L. 1 4 0 'TCT' 4 BMiiSI^ L/io St&^g^^ME^^ 

@L. ^zfifci^^^K (1 0 0ml) ^*n^j:--x;uatijL;to minm^mQ 

'H-NMR (400MHz. CDCls)^ : 

1.24(3H.7,J=7Hz). 2. 78(2H. q. J=7Hz). 7. 67-7. 73(1H. m). 8.5-9.3aH, br) 

15 ^^^^ 5-7^ y- 1 - [ (2 S) -yjVtu- (1 R) -'>^n^pb-yl/] 
-1. 4-f^H h^'>-4-;f^V4^y U>-3-;^;l/;jf^'>l/- 

if^/U 1 - [ (2 S) -7;l/^D- (1 R) -•>>^07'o t°;U] - 1. 4- 
t Kd- 8 h4-v'- 5 -- hD- 4 -t^v^J U >- 3 -ijJUrf.^iyU 
20 (1. 7 2 g, 4. 4 5mmo 1) xh^t Ku75> (4 0ml) - 

^^y-ju C4 0ml) om^mmizmmu 74^--.yy;u cimi) ^snx. 
^^j^-i^mihm^iommcDit^m^ 1 . 3 3 g (8 4%) mtzo 

25 'H-NMR (400MHz. CDCl3)5 : 

1.39(3H, t, J=6.84Hz), 1. 40-1. 60(2H, m), 3.76-3.82aH. m). 
3.86(3H. s), 4.38(2H.q, J=6. 84Hz). 4. 72-4. 76(0. 5H. m), 
4. 88-4. 92(0. 5H. m). 8. 40(1H. s). 
#%^JK-2 

1 1 1 
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5-Tiy-l - [ (2S) -yjU^n- (IR) -v/^o:/^^;!/] -1.4 

5-7 = y-l- [ (2S) -7;l/;rD- ( l R) -->^nyDf;b 
] -1, 4->'t h + ->-4-;t+V^yU>-3-7!7;U:i^4-i/P 

33 g, 3. 1 Smmo ]) y-jl^ (I Omn ^ y- 

( 5 m 1 ) 1 jl^7Kg?^[::^ h U -i^ atK^^ ( 8 m i ) ^in 

1. 0 g (8 2%) 

5-7$y-7- (l-7$ y-3-7-tfb-->^o [3. 1. 03^4^-tf>-3 
-6 -7;U:to-l- [ (2S) -yjlTi-n- (IR) -e//»p7^nfa- 
yl^] -1. 4->'bKp-8 -y h^->-4-;f^Vi|^y U>-3-^;P;f:>S 

5-T$y-6. 7-i>-7;U;j-D-l- [ (2 S) -yMa- (IR) - 
^oyne;P] -1, Ko-8-y h^->- 4 -:t4-y4^y >J >- 3 - 

(3 3 5mg, 1. 0 2mmo \) (Di^;^^JU7,JUt^^i^ h' (8ml 
) 1 - t e r t-:rh + >/7!7yUjK^;U7J y-S-y-jftfi/^O [3, 

1. 0]^^H^->(Fr. 1 ) (3 5 0mg. 1. 7 7mmol). MJx^/I/ 

T$ > (2ml) ^iD;Li 0 oviz-cz immtamifzo mw^m^tm^izi^ 

oo;f.;Ui. (2 0ml) ^1]ax.mmLl^mm^m. i&m^l 0%^:r.>Wt (1 
0 m 1 X 2 ) r^mmmi- h 'J A{CT^)KL^«^S^L^o i^Sicg^K 
(5ml) ^to;tM2&T'5^HiKi$^. Sffi:fg^:?pu;J;;bA (l 0ml x2) 
T^^L/Cc 2 0%7icg!^kT^M;^A7K^^^TpH7. 3 i L i> □ u>-f.ybA ( 3 
Om 1 X 3) -eatliL/co mSki- h V^2.(zx^mLm^^m^LT. ffl$S!o« 
IHO^k^^^ 2 4 0 m g ( 5 8 5^) ?i7to ^ -Jl- 2 8 %7 >^ ^TtK^^ 
*^t>IISg LTSHeo^h^^^ 1 2 0 mgW^o 
Bi.^ : 2 1 9 - 2 3 0 t (^j^) 
'H-NMR (400MHz, 0. IN-NaOD) 6 : 

0.62-0.65(1H. m). 0.78-0.82(lH, m), 1. 21-1. 52(3H, m). 3.37(3H,s). 
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3.42(1H. d, J=9.28Hz).3.52(2H. brs), 3. 63-3. 69(1H. m). 
3. 83-3. 90(1H. m), 4. 75-4. 81(0. 5H, m). 4. 90-4. 95(0. 5H, m). 
8.26aH, s). 

5-^--^ -"^- [ (3R, r S) -3- (l-/^J]yTiJJL^jU) -l- 

epyv?-;^] -6-yjU7t u-l- [ ( 1 R. 2 S) - 2 -y Jl^yfa ^ azf 
pb-;i/] -1, 4-':^h Kp-8-^5";u-4-;r4^v^y y >-3-;!7yi/<h:> 
M 

(3R. r S) -3- [1- (N-y^Jl) -%-=MCfV^^y-h)\^if.-}\,T 
XJ=^^)V) \LU^)^jy (3 6 9 mg) . 5-TSy-l- [ (IR. 2 S) - 
2-7;l/;J-o-/:^DrD tVU] - 6, 7 - :^7yt/;f d- 1 , 4-i^hKp-8- 
^f-;U-4-;^-4-V4-y .j>-3_;^;U,t:>K (3 1 2mg) . i^y 
4^i^K (5ml) . h';j^5^;l.7$> (Sml) ^^i^L. S3g3?ffl^T 1 2 0 
"CiiTS BPhISII^L^o ^§^{i«^g?5iii 1 ^t\^3 ^^f^i^ 

^L. ^pp;fwbAT^5fe^L7to 7icS^7K®{i:^hUTi7A7K^?gt{CTpHl \ \z 
SS^LTt^. l^^^S?(CTpH7. 4 0(iSiliL^ i> p p;^;UA ( 5 0 0 m 1 
X 3) {cTttiii L^o aifi^^^^7k^eK:^ h ')'^ i-\z.xmk%M%^^^Liz. 
S®^^'ry:/pf;U7;U3-;uj:*9WSggLT^iEO{b^%l 2 Smg^lifc 

TC^^I^rffi C2,H26F2N,03-l/4H20<i: LT 

ttM C 59. 35 H 6.29 N 13.18 
C 5 9.41 H 6.21 N 12.95 
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